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mm] Sm:tf7.cfa)NOx^56ffliJ->NOxM<« 

m^^m] mmmmzm^^nt^v->T^oxmm 

^^mmmmm^^mi o 1 m^^tirc^mmmm 
x'^±mm-t^mnmi:Wtiir^mnmwtii^& i o 2 

<t. U— >NOx««Kl 3 A$rJP^-r^#A^*iM-r5SP 

mM^^mi 0 4 At, Mm:f^^t^\zmnmw-iii^ 
mi 0 2xmai^nr:.m<Dmn^mm 1 3 Aro±8iEfiij(c 

if&^m^m^:ti7,'¥(D^mitizm^\,^xMaii.x^mm 
nrcf^m'&mxrc'i>mnm^^m3\zj:^mm(Dmii^=S: 
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mM.X'mn.:^:^'p<Dmmmit!^ (nox) ^mtxi:im. 

iR-r -5 u — >N O X MIK i . 

i,m^(Dmm-A^^TLtzizLxmmMmfi^^^i,zjz^m 
m<Dmj^^f?±r^^Tmm^mLtmii'brix\^^i>z. 

:mmm 2 ] mmm^mzmm&m^min-r^mmim 

mmnm^^m^. ^mmmm^t. mmnmnta^m 

■sn^j^vi,z^mnmm^=^mm-t^mmmmum^m: 

±mmizMaSi^ixm%:»7.'i><ommmm^mm u -5 -sm 

^(D^tii^Mizm'::si.^x^mmm\^x(Dmmm(D^.mm 
m<Dm=&m^r^^t>izm^^nx\^^^z:t&'\^WLiir 

s. . 

mizm-:^i^x'umM^!Hx(Dmmm(D^Mmm<om^m 
^-r^j^oizm^-^nx\^^^:i^^i^wiLt^, $mm 
1 ~ 3 (D\,^-rtiii!)^tz$Em0x.>-:?>(Dm^^xmtm 

mmizmm^tixi^^ <h i t>jc. mmmrfMm^mtt^ 
m^mnthtiiz.iito^^j-yNOxmm^m.x-t^m.'^ 



m.(D'^mitf)mm^mtt&mizrj.^j:o izmmnm^^ 
m'^mm-r^mm^m^ttjiPix^^^^ c t ^^m.iit 

[0001] 

y(Dmm.ii7.mt^mzm\^. mz. u— >NOxMj« 

SrJpl^t-5i£:^B*«* i;fc75^g*>S:*iJJ^ UTJOl^cDitJSTjt 
* t U — >N O x Ma5<&JbP»iT^ J; 3 C*lW-r-5. 
:x.->z;^y<Dm%ii7.mtmmzmt^, 

[0 0 0 2] 

U J?) ^ J; 5 tc L ;t X > >*t^ ^ Tjt, /i^A^ s x > >t 

^. ^-CTT, c:rocfc-5?:£X>>'>{c*3ViTfi^^:tfx&^ 
<b-r^75:J6(c:. #«?R(CU->NOxMi«X«U — >N 
O x fiSift <»: =7C»«I <t *iia^^t)-&T^S-r S J; ^ b 
tz^(Difi$>^, 

[0 0 0 3] ^:©J:3;'it'J->NOxMi«icii. sitAfl^ 
»;tfX(D?5j!SSlt*i'J — >©^(::NOx*®iRb, SitAS^ 
myf7.*«^^S^75^'1g;T-r^ iSiiK Lfc NO x ^itJJti 

•r^NOxKiix^j*fi^Miassi^ici$fiu< 'j->?g^m 

i&M:l^-y-U«i)fc^lC%^-r-5NOx SrNO xKiR^JTfii 
T?. NOx®iRHg:'3A^t§fp-r-£.Mtcr(DNOx®:iR^J(C 
X. NOx®iR?fi|*>e,NOxSrS7cbcn«r*S:lli$-e-S 
[0 0 0 4] j^*Jf-^«BlCDf4?&tft|:«g{Ctt^':t 

NOxtifctrNOxKiR^pjlxKiCf^n-So U*^Lfj:*^' 
6, ccD-f NOxSiiR^KcDiiStAS^m:^^©?^ 

t^^jtit), \^o-x.^mAP=i(D^-tO(om±^A^\zm±.-t^ 
:iii\zur). z.(D-i^^(D^iam.(Dmi^izit^x:x. No 

X KiR^J*t®iR L N O ,x c7)g*ij5i:mfCi£T L , O 
(C ttN O X KiRadT&tN O X & (5 1 ^ <!£ K^T^Ti < Ttc o 

[0 0 0 5] NOx®iR?pjlC®:iR3nit'f NO 
X ®JRlPJ<&jD^f S d i: t?^J-iS L TN O x ^mMffi 

ttisn. bA^*)< rroB?F> ^m^'j -y^^kxttx h-f 
^^^tt^t-r^xt. NOx®iR?fij*^e>ss:ai^nfc'f:t-^ 

timm.il'X 4" CD*l«roH C C O (c J; o Tit*, (;ij§7c-& 
L46en-5. ^CT% ««J;ilSi|#gl¥6 - 6 6 1 2 9^(- 
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N O X ®«?PJ*^ 6 -I" :t ^ifcUS LT^.e ICiiEfbffiS^S: L 

[0 0 0 6] m^fc— ^^f^»)$ii-^-tj'c£<, mmta 

TttJK*JPfl$-fr^ti*R*^*> <i^m^4- 1 8 3 9 2 2-^ 

tf«ttji7cS'j->NOxftfe^) ^mm-t^^^m'h$> 

•5. 
[0 0 0 7] 

xcDmuamniimmtzmm^ritjii^m^iSr, d , «»jxtfig 

<z)^-fk*^*^ L;;t 0 . mizmamm^'Pum^'x+mjim 
^ n-rmmumti^mmmx\m^mm^xm l u 

[0 0 0 8] *5!Hji4. ±mcD^mizm^Mm-^ ntz^ 
mmtzm^-r^z.ii\z$>^. 

[0 0 0 9] 

mn.ii7.^mmr^mmMfi,{^. mmmMmzwrn-^n 

^K^btl (NOx) *#^tX«SiiR-r^'J->NOx« 

^.mmmmm^^^t. m.'^immmmm.-^^fkxm.'^^ 
nrzm<n^Mmmx%±mm.t^ti\i:<Dmmm.'^w^^ 

•2)M5N-fi»tti#S<h. ^U->NOxttj«€:JjpS*r-<# 



mm^^^st, mmmi^mm^^mizj^^m^^titzm 
ramm^m^tzibmmmomA^^TLrciiLxmmmm 

[0 0 10] smm2iim(D:^mm(Dx.>z^>(Dmn.t! 
7.mmmity ^^miBWi<omm\zi5<,^x. mmm'm. 
\Hizw.mmM^mm-r^mMmmm^mifibn. tmrn 
m»h^^Ai, mmnm^mit^t. mmnmrnth^^xnai 

cfc ^ {zmmn'^m^^mmT^mmiitiimmmmJz^^ e. 

m^-^nx^^^^z.t'^immhLxi^^^o 
[0 0 11] inMm3 6m(Dy^mmoix.>i^>(Dm^:fj 

mm.m^(Dm u - >n o x m^j; d =fe±rjitfflij(cgsi§:^n 

iMmmmmmmm^^cDmtiimm'M-^^^xmmmmp^ 
xa)mmm<^^mmmcom^m^r^^oizm^-^nx 

[0 0 12] ii*JS4lBiRo*^?^®x>j?>®#m:tf 

7.^{b^Stt. 1 ~ 3 <©Vi-r'tx*'>{cf5i£«^Sic 

^tii^m<D^tiii^^\zm-:^^^xmmmm.ff=ix<DmM^k<D 

[0 0 13] mj^m5tsm.<o:^^m<r)x.>i^><Dmm.^ 

7,mtmm.it. m^km i ~ 3 (D^^-rtif^izmmcomm^iz 
ii^^x. m'J->'^ox.m.m<DTmmiz=7immji.itm. 

U - >N O X M<«©T?jit#JTB.^^l!{b^!^C5±?jit<l'JtC 

<Dt!tit!iz^r)m*j->NOx»m^mx-r^M-tm.(o^ 

mi:tAm^^mtt&mizti.^j^o iz^mnm^^m'^m 

[0 0 14] 

^%m<ow. 1 mmmmtLx(Dx.yi^>(omm.:^xmt 
mmiz-z>\,^x^m-r^. 02 a, *5iisj^^cox>>7> 

CD fifa X ^-fb^M * ;^ t ^,x > > ^ ^-r «IBS 
Mj5£El-e$)t9. ia2(ci5t/^T. ??^l«ilft*:fflx>i; 

V ij >x>v'>*#:t-$>o, mm^^ithsb^m.?^ 
'p!^'XJ^mf)^'j->mm^m\zm^^nxt,^^, 

[0 0 15] x>v>2^^l(4, ^^Wi\^(zmM 
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X > >?^^lc'::^ V V > V >^*¥^*tfLX > V 

>#Oa>!?CDX>>?>(CjlffiT#So 

CO 0 1 6] ^LT> «S:lt^^2lc:®»^4^:^M.T»S 

e>nfcit-v^^>>:7 5C<h. ©m-^x/^-;!/ k 5 b<^± 

A^»«A f ^1^tfc5r^xT:7n-ir>-9-7, xn>y h 
;i/AVU>^8, ISC (7< H:3> ha— ;u) 

to 0 1 7] xT'7n— fe>if 7<i:LTtl««j7tt^:^;u-x^ 

[0 0 18] ^tz. mm^2izm^^i i ^ift-Lxmm 

^-7- K 1 2 B <Ji. x^xzh-;i/ K 1 2 B C7)_h 

^3 fjimm.misi2^z^t. m^HTsmmm (&.r. m 

[0 0 19] fltJSl 311. fi^JAt»i^O^TfC^g^n 

rz0^TmmtLxm^^nx^r). u->NOxMi«i 

3 A<hH7t:«^l 3 Bch0C)2O(D«^^li^. U — >N 

OxMi^i 3A<D:&7)^^7tMmi 3BJ:K)t>±m,mizm 

m^tlX.V^^. . U->NOxMJi 1 3 Atl. NOxSJiR 

{^)->mMm^) (Dm<D^^tsMimm%\z^^^xn 
Ox (^^Kfb« ^K^^-ti". Hc {mitA^m <on 

SE-r^ilTC^H^T'JS. NOx*N2 (^^) m\zm.7TL 
[0 0 2 0] e:0DNOxM««l 3 AchbTti. ^Jx.ti. 

Mig^i 3B^i. HC. CO {-m\i^m 



7C»^«1 3BtZJ:^NOxCD3l7c:tl. Si^^^tb (1 
[0 0 2 1 ] ;icoM*5 i 3<7:)±SSffl'J(Dj^!lK^2 izifiv^® 
e?iJ;ltiU XT A/Fir >-y- (±^sm-ir>-y-) 7!?^ffli^ 

btiT^oO. «5'.^^2 7!?^eflftB$nfcfif«c7)^mrji^(- 

[0 0 2 2 ]^;^c, x>i;>2^ft:i l::il, ©^7}^- h 5 
A;!)^^j^.j^^2 {C«*&$nfc^mi:^!^^2 P^tC-i- 
X i7 3^ 3 ;!)^ e $ nfe^f4 <h a)?!^^ tc^^/cT ^tz^ 
<7).^ik:/^^l 775i^^mia®tcg3S$tiTi^^p *)^c, 

h;uMJg[ir>-y- (y^D^;/ h;^iI>+^) , i 9tiJ^^*s 

[0 0 2 3]^LT. :i<7:)<fco;^ci:x>>?>tc4olt^^*S 
m;^x^{bfi4!l«i 3tcBa'rsMW^*fT;^j:3;^c«){c. E 

CU (@^SiJiain.X^y h) 2 3 7!?^*ISM^nT0^^o c:<7) 
ECU 2 3(r>)\—)rO:sLymmt. m3\Z5h'^ ^^\ZU 
.:i(7)ECU2 3ll^(D^^gPtLTCPU2 7^ 
•^7S:AT4pD> C1(DCPU2 7'\Ji, iSiCOKM^fi-fe > 
it9, :^^/£ir>it 1 0. ^^.lt-fe>-tM 4 , 

>+)■ 1 8 , TKSir >lj- 1 9 e co^ttS^-^(^)fdl{c. 

ir>1t2 4, /N*^y5^'J(7)«J£^^ttl-r^A*^:/'r-U-fe>it 
2 5. *P5(D^fTiegt^*iiA->!P7;oD|g»M^(CcfcO;^ 
»::7 > h-r^!Egt^-^ 2 6 t!?^ e> t7)#«ltb{i^'b A;t»^ > 
^^^-^7.2 8^<i:0:T:^D^/'7='>?l$^;^=l>A— ^ 3 

[0 0 2 4] $ btC. XZv'D— fe>'tf7, J&KP^^^ 

tB'r^i^^>+>^i:?'7;-i'^>^ c*'5(^>fi-r^x^y'>3> 

A^^y5" ] 2 0, %K'y\y VtMm 

-r ^ X > zi - ^ i7 ^ > ^ ^ [sIRim^ a CR UiT ^ 
^^>i7:ft-fe>1t2 1, ^imiiS (S^^miif) 
^^a:li-^TDC'tr>1t (^fS«S'J-fe>1t) 2 2. 
KyUA-Y^y^S 3, ^x^v v 3 > A-f ^;/^i?75^6<Z)^ 
tBfi^75tA;/3-r >i5^v'3i.'1'-A 2.9 S:^^UTA:^$nJ;^ 

[0 0 2 5] x>>?>lplfej^jg (X>>^>[plG 

iS) Neti. ^^>^5':S-tr>1t2 l;6^*^tB-r'5i7^>i^ 

^:>^:ftS^^ttl'r^^^>^:ftir>1t 2 nix>>^> 

cD^^>^:ftir>+h2 1 4oJ:t>'TDCir>lt2 2{i^n 

[0 0 2 6 ] ^e>(C. CPU2 7fl, /tA-^-O^^TM. 
T> yDy^A^^'-i^-^S^M.'T'-^^^fBti-r^ROM 
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3 1, M«TLT)l|li>:»#»A^.nSRAM3 2, 7 U - 

•srelti-^oteitrt^Tji^Jt^n^ c: t ic j; o ta* 7 

[0 0 2 7]n!:*3> RAMS 2|^5^-iS'(J'ri7'--y->3 

SC»Sr'f'il>lC^UTl^-5*^'. CPU 2 7T}|im*S^tca 

n, K^'f A'3 4At. -f >>'xi7^' 3<Dy l^/'T F 
(-f >>>3i:J7:J'y l/y-f K) 3 a (IE5gtC«> -I" >vx 
i7^'JUy-i H3 afflOh^>v;^;S') 'vOD A* 5^ 'J 

-St. C P U 2 7 Ti^^ ^ nfci5*4'!tS=f ffl S<JfP«^*^ F 
n3 A^-^VX^ij^n. 0iJx.ti4O©'f >>'xi7 

* Si^frS CD?U«8 X Htl W iaM*4i«»t 2r *l A ^. M W 

CO 0 2 9] 7 <r>m.m<oo%:^x.>z:>><r>mm. 

m-r^o\z. cpu27»c{i. 1 0 

1 <t, MSiptM^ffi^'® 1 0 2 <fc. jnisi*!]^^® 1 0 4 

i^.-f4Rt#*ftijp#ift 1 0 5<h. 0 

© 1 0 1 «, 2 rt-r®«Sj^«©#^S[^-r©5^Sij^ 

10 1«. ^m-fe>-y- (U— TA/'F-fe>1t) 14T 
^!ii5n;tSg;^JtAF (i) . xy 7.o-ir>,-tf- 7T^ 

75t*3. c:©^^Ji?^0 (i) «. 0 6{c^-rj;-5 

mAF (i) ®;^^Oi'J->ttliT«, ^BSJtAF 
( i ) (CfSCTiiJD-r^. 

C 0 0 3 0 ] i^>4«^ai^© 1 0 2 \t. dW^fiJSEJ^fi 

si^^isi 0 iT«ssnfc^i5SKisrfSS0 ( i ) 

C 0 0 3 1 ] iJPHftW^^© 1 0 4 tt. 'J->NOx) 



i3A®4>c^>\ 'imummmttt^i'¥, w^. ^^o^ 

NOxttj«l 3 A=£r«fS-r'<^«^, 

il^i^) iZ$>^m-^l,Z U— >NOxfi4l« 1 3 ASrjDl^T 

tiam^mm^ mTm^^^) io4Bt^m-r 

[0 0 3 2] :3>*0> 'Ji->NOxft4!«l 3 AtC-^/jA 
^)n-5NOx®:iRS!)«, fi^a:tf7.<fCDBitKigS?©'f 

^^miR bT,v> < fcii6»c®jRr o x «*i;*:|g{c<£ 
fiJ^SBl 0 4 AtTia, ci®'r^':75i-cDJ;5;^j:^^t;Hg;^ 
. , iJAT© J; p izwt^ $ tt * KlSlgc I' ^ *^ 

[0 0 3 3] <^'y^(Dj:^ti.mmtii&-f<^nf)^mm 
^iii^nrzMm<D^nmmD[zm-:^^^xnti.^T^^^. 

[0 0 3 4] ;^t*3. H)r^MDi UmXIftmm^^iZfBC 

wm^'&'^±M\zm.^-r^fz.^\z. m^fitDi tmg^^ 
JCAM3 2ffq\zmt^ntc^ffmm 

D b ;^s; V ^^«© A- 7- U 0 ^1- ^ n?) <*: 0 (c 

^ttl1t$6ir ^T. /N* ^ U ©?in b -p it i: # 

[0 0 3 5] ^UT, h^-:^x<Dmmt-i'(Dmitb^ 
fttUT. x.>i^>f)^^mufcM^iRm<Dnmz&^z. 

x>i;>A^-4>ft?^:®7&:'t.iS*^^i^ (fcfc'L, -^K 

dtTK (1) ~. (3) .tC^T^.^iCWjSfflF^tTi^AvS 
[0 0 3 6] N e 1 gNe^Ne 2 ••• (1) 

7JVl^7JV^7)V2 ••• (2) 

TWl^TW • • • (3) 

S-fe >-9- 9 *««^ffi-rs®^Sa^T a «S?lcJ;oT«jE^n 

-5. x>v=>ft<tLe«. Xo>> hJl/-lr>-y- 1 
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[0 0 3 7 ]ifc. Nel. Ne2. 7j v 1 . 7>v2i5 
m > Ne 2tS5 0 0 Orpm , 77 v 1 IS 3 0%, r? v 2 
i!(^?S:-B--5 5 0 "etc tax 1^-5. ZL<r)^o\Z. x>v 

fiSJAlf. Nel, 77 V 1 J;D fe/h^l'^iS^I^J^triDliT 

*^'^^i±-r, illK37 ^ - 'J >^*^*^{t:f ^)S75^**Sfcsb 
TabD, Ne, ;?vCDMd^Ne2. 7jv2J;i9fe 

0, c:ntCckONOxM/®fi i 3 aifi-^ ib\ZM^.-^n. 

[0 0 3 8] mmt^jm^m (^Tm^^m) 1 
(i) iimi^mmT\ (f^im^m. cw^nft^^MT 

1 13:^J;1H6 5 0° CHlg) i^J^±oc»tt«gK)^i^B$PBl t c 

TS^'fif^^Pai 1 1 (Ti am^iieoo^mm &.±i,zu 

[0 0 3 9] «j«jaifT ( i ) ^m^umT 

2 (m2is^MT2 . ;:ra^2S^fltT2 ttm 1 sS^ffl 

Ti J;OfeiiS<, .««JAtt'7 5 0° CSSE) JeA±.{C/j:-;.fc 

T5it*tC. SDlSi^TfiJ^SR (^TfiJ^^K) 1 0 4B 

AT= C { 77C -ma • Hu } / {14, 



[0 0 4 0] ^dT, MiiiBffiitJt^g 1 0 6 {c-3V^T 
lc«AT, ECU h) 2 3l*Hc. M<® 

1 3©?fi^«*i^ffi^-rsMiSfMSffi^#® 1 0 e^m 
[0 0 4 1] mmf^mm&^mi o ett. ■»:«^*7j v 

(i) , J^>z^>mmScNe (i) {rS-3l.iT. ^fgSfl 

(UCC) ro'^>> Kfi^D Tu (i) *3^«e)T. ««$IJ 

( i ) ;c?^LTpmffS'«W»Cj;S^.^tCctoT^i;fc 
#igaAT (i) ^SflPl?-'f i7;u»JcJ!lDS:LTti< 

[0 0 4 2] ;^j:*3, m^mmmt^^(DmmumT u 

( i ) ti. •(*;«^^7j ( i ) &.ZJ^{B^^N e ( i ) IcS 
OSO, 0Alc^-rJ:3tc. #:«^^77 (1) t-S-5fli 
v'>liieia:N e e.fi4l«iamf u ^SrjRi* e. tl-S J; 

[0 0 4 3] #iafiATtt^it:J'J;0**-SC:<»: 



7 • pg • Fg • Wg • Cpg) 



fc^t'L. 7}c «^5S: (5) f^$n^^*^3a^Tr$)0. 

«fa^*7jv{i) <i:X>v>|5ieiSNe (i) ttCjttJ&L. 

V -y ytc ct 0 ^nmn-'i )\^miz7i^tb>bix^t^mMm 

T>v(i) tX>5;'>lHlGISNe (i) <!:{C?tJtc;:LT$fTe 
7}c U) =SIIS©jji«i(CJ;-g) 

-Sfc. ma «^«KftStS. Hu «j!S^Bfi®#>rM Cr (i) 

+ r (A F 1 ( i - 1 ) ] izM-r^i&^mmm (tk*^* 

mmzmtLfz^^m^-^rc^mm.) . u-mmwi^m 
it, PS Fg ««sj^*"xag§»Tffiii, 

[0 0 44] :irL'b(o^nm-^^ fMz^itLo^^^ 

•y--1'i7;ut5©ffl<i:LT, ^n-t'n. ma(i). Hu (i) , p 

g(i), Wg(i), Cpg(i) <i:^-rci<h75^t?#So Sfc, k 
2 «BfMfTli'«S=ftCck-5.SN«;^Xg^^ffiiETS^^ 



k2 

... (4) 

•^^ i7)Uzi5if^mM^Jsmvc (i) Sr*J6-5J;5{c;io 

^Ne(i) ij^i^Ku^is-^mmmmvc tt^sT-r-st^i 

^a/^^MSfe S: L t # ©5gl^fi 

• • • (5) . 
(Tzf^L. .0.<.k2 S.l.) T-$>-5, 

[0 0 4 5] mnmmmm^Si i o 5 2 -z><r>mm.. 

IP*.. Mi«]!)Dl^ffl*?S^>^S^$<JfP^g: l 0 5 Ata-^^S^et 
i^l^t^JP^^ISl 0 5 B<h*^S)q. jlS«S»^i«lPt©J?a9^S 

1 0 5BT«, mm^2-Q(omm(r>t:L^(r>'(m^^wm 

[0 0 46] 0 . «*«illDfSffl*S*4i@««fl^a 1 0 



(7) 
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mwm^^i 0 2-cg:tB$n;ta<7)**f^^u->NOx 

It. ^y'^3L^^ mMlk^^m') 3*fflV^TfT^c3 

[0 0 4 7] 'im^2-Q(Dmmz^m\^fi^^ii.t) 

[0 0 4 8] fj:*5, ECU2 3®|±5;^ffl'JtC«. iJEOD-f 

urns, 0 9tca^-r<j;-5tc»jf^-rso 

[0 0 4 9] EI8{CS%t":7D— htt. ECU23 

■^ntz<b. NOxtti^l 3 a ^iiS?S«SHc]!JD«i-r-5>feb(® 
<STiilMSr'J->NOxte«l 1 3 a *^e«I^YkLfj:*«^) 
[0 0 5 0] S-r. Xy'yyA 1 0 tfJi. ECU 2 3 

2 5 \z^-:>-xMm(r)mimm:>^m.^^ 

^•r> #^beg:^i£TifeS*«NOxMj8ll 3 atCf^ar*ftS 

{^^ti'&ymm.im'&m\z-m\^tzii'^^fs^-^. x ■> 

1 0-^rSg^ji^/c^^fiEfllD^^'^^MD 1 .(0iJx.«, 1 
OOOkm) J&li-Cfe^SJ&^S^^-rWJ-r-S. CWRffJ^MD 

umm\z^r)m-M.mzwc^-^n. mtmtii&r^ 

i&T'^»<Dtim\zjzr}xmtfrr^NOy.mtiim-A^. mm 
m<Dmmm^mxTji^mmfHo:>m\zm^^n^. 
[0 0 5 1 ] mnmmtm^mD ii^±<Dii^izti-i. 

MUTt/^i^ti.i«-&(cli, *icx-T-->yA3 0(C3itr„ x 
7=-->^A3 0«, *9ia?l^2^T*«.A>y7^'j75S. *MfiM 



7"'J*^^SnAcl^, fBiS#aTfeSECU2 SJCfBIt^ 

ti-r. Xt--;/^A 1 0-e«ft«SOit«*^'^iE^Sn!;t.cD 
<!: ^ d i: Bfeik-T'^ < n-S « t?* «). 
[0 0 5 2] CKTJX^^-yT'A 3 OTNo (gS) 

ti, Xt--v7'A3 OWflJSiJ^^d^Ye s (#^) i^it-S 
©T, X7^-v7'A2 OcDYe s ©*iJSiJSg*i|BI 

^1'. ;*:t3X5^-y:/A4 0 tciitj, fj;*5. A'-y^u^^^^ 

$nxt>, ECU2 3©>'^';/i7 7'-yy^tg^JC<fcf3, ^ 

•y T'A 3 0 rofiJi5ij$^ISgb;^j;< Tfectun 

[0 0 5 3] Xx-v >^A4 0-e«, X>>'>2|s:# 1 

•r-5. c;r:T-«. x>>'>|5|^affiNe, x>>?>ft?^ 
L e©^illT«.^flc«a*77 v43iat?&a)7iKSTW*t*iJ 

«CDM^i:fd:D, ^t\^n(Dmm%i. (1) ~. (3) 

[0 0 54] -^-LT, x>v?>*#: 1 (TtW&iimifim.^ 
iSJDfi**fTL (X7^-y:/A5 0) , ^■5T';^cttntS« 

^fst- \^'^%mmm-x-mi^-f\z^w^)\--^y^vk 

[0 0 5 5] -pViT, X5^-7'7'B 2 OT. W^1^m^r)v 
(i) . X>v'>lHl^lSNe (i) {C»t5(.iT. m^\Z 

1 3©4''L^S)S) Tu ( i ) -5. 

(i) . X>>'>(5ie3aNe (i) St^MJKi&g^Tu 

(i) li. -?^n-€^n7}v (0) , X>i/>[5ie^Ne 

(0) msmmM&i: w (o) t^rct^tx-fr^o s 

fc. C®^©$iJ|f-y-'f i®ffl«. 1. 2. 3 
• • • iiltJDUTlK. 

[0 0 5 6] ^LT. T.T-V^f'e, 3 0 T\ X^-yT/B 2 
0T-7-vyA^64Ji6fcM!SE©STu (i) 75^\ t^M-T-S 
7.7- yZf-^ 1 4 0 3i«B 1 5 0 TgtB^nfcfiMffllStii 
ia^T (i) .kO *j:*:^v^A^S}<)^&*iJ^L, -^v-ffs^h 
*«e)itMj«SST.u ( i ) *^*iJ^fflMj«t&ST ( i ) J; 



I 



(8) 



!|#gB¥ 9-287436 



STu (i) t:m^mmmumT co tr^. 

to 0 5 7] f<£*3. Xx>v:^B 3 0, B4 0<DmM\-i. 

iiStt, ^a^Sl^rjv (i) , X>->*>I5lGiSN e 
(i) lcSoaiTf#e.n^»jSS;STu (i) ®{gj;0 

ensMiSiaSTu (i) (DrntD-^^mmL. mm(Dm 
muAizm^^'bo^nm^-rKU^o tt-c. z.(d^ou 
}&mm\z%:mm 1 3 0iU&<nmmuwuimM-€^^ 

■(*:®^*77V (i) , X>v:>[pIg^Ne 

( i ) •> -f^^ib^tbtzmmmLm t u ( i > 

#jaSAT$r«SfLfc*lJ«ffl»fifS^T ( i ) 
^*.ro;*C#Vi^F**IJ^fflMjKiaST (i) tUTV^Sro 

[0 0 5 8] :^5" .y:/B 3 0 3?.HX7^>;/r^B4 OlCggl/i 

(i) tiif^2m^m. m?m7 5o° o je;±75^sa^^ 

[0 0 5 9] Xx-y^B 6 0-r«, 1f l*]Tc^)^^?^ro^ 
^itAFl (i) Sr^ttJ-r^. •Oi/^f, 7.?--;/:rB7 0 
tcjiA^T, MSam^^g 1 0 IT, Z:<D^tiihtz 

^mit AF I- (i) ^x77D— tr>-y-7-r«iai^fnfe 

(i) Sr»tB-r-5. X-T-u/T'B 8 OT. *tilL 

(i) ^^a«s^ic*^b^i±i-r^o 

[00 6 0] ^UT. :i<oj^z>i,zWiii^rirzmnmr 

iz. w-in^tifcmnmr a) iz^ikk] ci^ki ^ 
2) «rfiigcb!ti«*ffiki r (i) tz^cmnmm&n 

[0 0 6 1] ;intC^I/iT, T.^.y-T'B 1 0 0~B 2 0 
OT. 'J->NOx«tjK l 3 A<D^ffi75«^7L7S:*^«*^ 

A^'fij^^ns. osD, :5c^-7r^B 1 0 0T\ mnmm 

Mr (i) Xttki r (i) tc^^-TStefif^MSH u 

(i) ^»tBT^. 7.^-:/yB 1 1 OT. 

mmwii) <i:X>v'>llie»Ne (i) .tlrSt^liT, 

««!^5a^nc (i) 'tm? (z^-tjzou-^y^A^'^m^m. 



(i) . ^^wmm&ma (i) . imt^mmHu (i) . «s 
*^E;y;^.sgSpg (i) . mm:fj7.mmmFg , *^>:^;yxig 

)SWg(i) . «5^:tfxj±l^Gpg(i) . «iE^iak2 {r» 

10 0 6 2] -^-LT, X7=--y-/B 1 3 OT. i*^*OA-'S 

mihm.m(Dmm-^-r 7,5^-y:/B 1 4 o^it 

i Ti^'OT'Ti^K fip-fe, «ffi^:-HMi&L'T*^^2|lI 
[0 0 6 3] X7"-7 7'B 1 4 0T(S, X5^-y:/B 2 0 f 

#^nfcttjffifiSTu (i) [fcfcL, ::^-rtti=o 

/j:®-e, MiKfiSttTu (0) iitt^l fC^aSAT* 
JtiDS:bT. fiJ^fflMtKS^T (i + 1) ;^c;^f 
d ClTtt i = 0 ^CWT, *iJ^fflM(^Sa«T (1) 

<t^-5. XT^-y^B i 5 0T«, wmroaijw-tJ-'f 

i7;U09X7^->'yB 1 4 OX^T.T^-y-T'B 1 5 0X«X5^ 

•>:/B 4 OTf#e>nfc*iJ^fflMi«ia*T ( i ) 

AT^JD^bT. *lJ3£ffl«igSffiT (i + 1) 
[0 0 6 4] X7^>;;:7'B 1 6 OT, ^©Jt^U 

/tMiKSST ( i ) ifiy^X gg^M (0iJA«6 5 0 ° C) 

\t.imM.m.1 (i) *«^lK3£MfC^LTVifj:t,i©T, 

x5=--7r^B 1 7 0'\^i^-f . mm-d-'X i7)i^iki ^-x>^ 

:^ 7^ -y >^ B 2 0 SaS $:ff ^'j: -5 . 
[0 0 6 5] 'J->NOx«<«l 3 A;^)^#fiLT, Mt^ 

^-hUT, UAm, «<«SS«l^fiT (i) At^lgg^ 
T, ttaiiaT (i) 75tmi^^ffiJ:Ofc:*:#i/i*?^05 

^i^^r^T to ^*'^> h-r^ (>c.^-yyB 18 0).^ 

LT, ;^5^-;/yB 1 9 OT, ^^^PbT t o fi^^^mm 
[0 0 6 6] «j«MST ( i ) ami IS^ffiJ; D 

v-v^.B 1 9.0,T' rN.oJ iiW^^tl. 7.'ry::fB.l 7 

0 icii*.,. mm^-i if i . j ^^-ti^'n-f u ^ 
mmMmr a) ami mmm^m^fz^mam^mm 

0Jr'J-t-> hT^. 

[0 0 6 7] c:coj:^)(cLT. M^SS^Mtti-r^iista 



^0. ttS^:-KT«, U — >NOxMIKl 3 Ate. 

n-5;ii:ic?s"o. mf^^nfi.mn(D~miiis 'j->no 
it. ij->NOxMj^i 3 AizwrnLxmrni^m^Siif 

[0 0 6 8] L/iiTj^'oT. U->NOxMIKl 3 A«# 
fi*^«^*^lcfr;^£^?n-g) J; ^> (c/j; 0 . 'J - > N O x 

1 3A<DNOxt^iRmizts^ifs.^rttc-i^'y^\-i. ^m\^ 

TNOxKiRSiJA^eiSrtB^tlT. "J — >NOxMjKl3 

->NOxMiKl SA'vfltiSi&^n^^l^^ro^gmAia 

li^Jltbt^^t^n^CD-r. NOx®iR?fiW^t>Sfta3^tX 

tc-i :^'y^mmii7.'¥<D^^<Duc'^co\z^-:>-zm. 

[0 0 6 9] ClWfe*, «SJA«^ff't'{C'J->ae'f?iC 

;ti^£Vi-e 'J ^>N o X m.m<nm.mum^'fiti. -5 c t^^T 

i!S#=f ^«*Jf«^:IK^-t'©M^^(c «(a <h A. $ n^, :i <h ;^<£ 

[0 0 7 0] $btc. «^^^fe'!i#^(cJ;s<i:. 

?§®-rs d i:«?tcoic); o \zfb^sf)\zm.^mm^nts.o c 

CO 0 7 1 ] ^tz. ^mitt^x y-^^yi->^m\zu^^z) 
\zm%nmmiti(Dmm^nti.o^iiii^-^^.. z.n\z^ 

< i^mm\zfm<r>m^(r)tz.«><Dm^^mmM^frts. ^ 
[0 0 7 2] m.mummf^2W£.^mTi \iK±-\zm 



(9) !Kig^9.-2 8 7 4 3 6 



^ 0 Bit UT. sp^ff giRsttc 0 umumm-^bmrnum 

[0 0 7 3] ^C;, 010, El 1 1 $r#P.LT*5g?^® 
^ 2 t L T <o X > >(Dfif 7. ^{b^g ■::) 

^'^Tm.mr^o mi o i Iiig}^ffiici3tt-g.i2i i iz^ 
fSLTiiD-, 0 1 0 -t", 121 1 tmmm^mtmmuum 
x\mm^^L. cc-ctt. Ell mifigj^sg) <ti^ 

[0 0 7 4] 01 oiz^-TJioiz. :^mmmm-v\t. ig 

«li±i^^) l&SriiiDb. CPU2 7l^<0«tg 

tbT, ^^Bfa^tB^ig: 1 0 2-cMmT^mnm'^ii6iE 
•t^miE^m 10 3 ^iejpLTiris, ^Mjt-tr>-y- 1 s 

ttiii 3©T«fiiiicfi^ai^nfc#^ffig'fi*ft^«fl^ 

^i37.<0^mitAF 2 (i) Sr^fetb-r-S. Cl©?5«Slt-fe 

>-y-l 5^:LTt>< 0iJx.«>JxTA/'F-fe>-y- (ikJ^^ 

2 ii-^i^mm-^tit:imm.c)mmmmiz&':3i,^xmM^ 2 

3 n^c ri^^rogg*^, j;b & je ^ tb T. # -5 „ 

CO 0 7 5] «iE¥^l 0 3«. U->NOxM«tl3 
AcoTSfE«l*^31ife^«SJtJrjE; CfcK^it;^^ J; 5 Jc. 

mnmntii^mi 0 2X'»tii-^nrcmnmr co «:« 
iE-r^o o^Ov MiE^ai 0 3-e«. u->noxm 
t^i 3A(DTiMmizm&^nrc^mit-t>D- (.mmrm 
©j^Mtfc^itB^ia) 1 5 *ve, ®«itm»«, Bp^ . ij - > 
NOxM^i 3 A75^e.s^ai$nfcsm;yx+cDS?^s^ 

CD«#BtrS-:5l,iT, ^i|s^ar ( i ) «rj!)0««iE-rs. m 
Atf. U->NOxfl4«gl 3 AA^e>s^tti3nfcsm;^x 
*^'J ->5^#J;ice.m!^»r (i) ^-'^m&fWi'J^^it. 
U - > N O X Mi« 1 3 A ttJ 3 tl7tfim;y 7. *5 ij _ 

>mu'=>mnmr (i) sr— ^sfe'ttitAos-fr^So 

[0 0 7 6] c:©{5*^, mmi 3(D£mmm^m^-r^ 
mmi^mm^^mi 0 6^-e7'j:;^^;^£i*v f^immmm 
iimmtj.^^'pm^^^tjipL^, :^%m<D^2mmm 

/i?flMTECU 2 3 7i^*Jpf^.$iJP(DPii&i£¥iMLT. Mffi 
^:-h'«r*ff-r^«^»ctt, m?L\tmi WZm-t^ots. 

l^«*Eia31rt4T-feS;&t. Z.Z.X\-X. 01 Ura-D'U 
[0 0 7 7] S-r> ia»iS:3£^fT^C-5 (Xa--;/>^Bl 



(10) 



^m^9-2 8 7 4 3 6 



(DTmm(D^m]tAF 2 (0) ^0 mm^mt) icir 

(i) , X>i^>[Hie^Ne (i) ICS^'I^T. 0 5(C 

ISCD^^b^m) Tu (i) ^5f<«6^o 
[0 0 7 8] mffi^- KcDP^P#{Ct^. i = 0 T^cC 

(7:)T> :i(;)0?coft:fS?:ft^77 V (i) , x>v>IhI^^n 
e (i) &l>'«^©^Tu (i) ^n^n^y^ 

(0) , x>>?>iEieiSNe (0) isLZfmm^^mTu 

1, 2, 3 - • • ^liJUDLTl^Ko 
^LX. X7=^rvyB3 0T. X7=-^:/yB 2 OT-x^^yT^T^^ 
e>*i*fc«*t^gTu (i) 

4 oxtiB 1 5 oxntti^rir:im^m»mus.T ( i ) 

STu (i) 7Ci^*3|£ij^^fl4j^sgT (i) 

-g-n^i^ >^x^yyB4 o^^ii^T. ftiiSMiSTu (i) 
^mmmmmumr ( i ) ^-r-So 

[0 0 7 9] :;^7^^yyB 3 0. B4 0<D{l}im\t. 

il^^l. #:f«^^77v (i) , X>>^>[HlfeiScNe 

(1) trS-:?v^Tt»e.nsMJKiag^Tu (i) <DM<}:0 

(i) <Dyjf)^±^<u^^^. i}mmm(Dmmmiz\t. x 
TmumAT(Dmwiz<k^m^mmi^u&r (i) c^^i 
^n^M^?usTu .( i ) (Dm.<D:ij-/)immL. mm<Dm 

^V\Z. #:|S?;&^77v (i) , X>v>[HieiSNe 
(i) l-S-:?#v^y:/7!;^^3Ki?);tMa^taSTu (i) 

[0 0 8 0] X^^y^B 3 0X«X5^*;/yB 4 Ol'JKlv 
Tti. >^B 5 OtCii/uT. W^fflgi^r^ST 

...(.i) .7!?^*II2.^^M. (0^JA(i'7 SO'' C) &.±:^^^'/)^^ 

m^=E-\'mp^mz\t. mmmmmi^mT (d \tm2 
[0 0 8 1 ] xy^y-^B 6 ox\t. n\^x(Dm'mmo:>^ 

JKJtAFl (i) ^^l±li"^o Ol^T\ Xt-^>>^B7 0 

^cii^■Tr. ^»mmmm^^mi o it. ;rco«^mLfc 

^)^.ltAFl ( i ) -^xT:7n— t:>-it7TMt±i$n;^c 



(i) ^^tbT^o •rDl.^X. Xy^y^BS 2X\ WlhL 

(i) ^<£>^(Dmm^^'^^mtiM.Xs :i(Dmnmr ' 

(i) (CffiiEffiAr (AF2 (i -1) ) *JP#LT« 

[0 0 8 2] -^LT. z.(D<^o{zmtti^nrzmnmmm 
[r(i) +r (AF2 (i-1) ] izmm-r^^vtam 

nmmmmx. m 4 tc^-Tcj; 3 izi^mnmrnm^nuo 

(>^X^;/yB 9 2) o :iniI^(/>T. y;7^^;;:/B 1 0 1 
T\ mnmMm tr (i). +r (AF2 ( l ~ D 3 (c?:* 

-r^fgi^a^iasHu (i) ^wm-r^o 

[OOSS] ^^^^^ 7.5"^y:/B 1 0 2(Cii-^. «^«T 

m^i^mtmih^mi s\z^vmmi scDT^mxmtti 
'^nrcmm.nmmmm<Dt}m:»x<D^mitA f 2 ( i > 

^Mlli-r^o ^^\Z. y^.T^^yT'B 1 0 3T\ ^i^itAF 

2 (i) f)^. mm?Rmit^mi.^^:^\ mm^mit^^D^ 

U/v^35^X«U->^^^¥»J^'r^o ^MitAF2 (i) 

-^mm^mit^mi^»n\ft. x^ry^B 1 0 4^cii^T 

ffilEMAr (AF2 (i) ) ^^Of-iSSLT^IE^fTT^ci: 
:bT. ?gmAF2 (i) 7!?t3|||fe^mci;O^U 
Xti'J->Tfen«, ;^5^*yyB 10 5, B 1 0 6tCai 
A^Tr^IEMAr (AF2 (i) ) ^tg^l"^. ip-t,, U 
^>5^<7):®'&lcti. 7.5^^:/yc 1 2 0T?fiIEfiAr (AF 
2 (i) ) <hUT-Ar (j) ^^^L. 'J — XD^-^ 
tZti. X-T-'y-T'C 1 3 OTffilEMA r (AF2 (i)) 
<hUXAr (j) ^ISSr^o f^^. «IEfiAr (j) 
^ift4$KT?^tfflco^j^i:bAF 2 (i) lcjS;L;TI§:^$n 

-So 

[0 0 8 4] ^0Dci:'5{::LT. «IEMAr (AF2 
( i ) ) ^W'^X^tz.^. X^ry-^B 1 1 O—B 2 0 0 
T. »J->NOxM<Kl 3 A(7)^ffi7!^^^TL;^70^S;5^7J^^* 

fij^^n-So oso. ;^^^;;yB 1 1 0T\ wm^m-T) 

v(i) tX>v?>I5ie3gcNe (i) chtcSoa^T, 
mvc (i) ^0 7tc^Tcfc-5f<C'7u/y:*^6^^IR^o 
LT. >;5"^y:/B 1 2 0{Cji^. j^.il^^^77c (i) , ^ 
^K«^tfima (i) , ig-fi^^aHu (i) , mm.'^X^ 
Jgpg (i) , mMil7sW\mm¥% , «S!l^;^':^?tSWg(i) 

a!<0^ (4) lCc]:D#taSAT^ffl±i-r^o 
[0 0 8 5] -^LX. X.7=:^;/..yB,1.3 ox it^O ti^^. 

mt^mm(Dmm^-( ^ ji^t^^ifii. x^yzfB i 4 o-xii 

i^^^OT^ClV EP*.. «ffi^-KgBJ&LxX;!?^e»2[Hl 
[0 0 8 6] X'ry^B 1 4 0 Xti> X5^v:/B 2 OX 

n^ntcmmum^Tu (i) cfc^ct. ci:ixtii=o 

U(DX\ m^^m^Tu (0) <hfj:^] l::#?^»AT^ 
jUB»LX> fiJ^ffiMj^SST (i + l) <&t#^o J^c;^c 



(ii) 



^M¥9.-2 8 7 4 3 6 



i7;KD7.7^-j/yB 1 4 0X«::^T- .y7'B 1 5 QXit7.9- 

. AT^MWL'X. *iJ^ffl««S5S)gT ( i + 1 ) 

CO 0 8 7] X7^->':^B 1 6 0T-. ^laljt^U 

fcMjKiBST (i) 7&«M1^^M («aj;^«6 5 0° C) 

«tt^S^T (i) lSS^fflHjiLTVi7ict,i<7)-r\ 
7.T-->:/B 1 7 0-vjt^T^ $iiiip-y-'f ^7 jpgc i ^^>i^ 

>;/ y B 2 0 *-> e.ita3i^ff ^ o 

[0 0 8 8] «J->NO.xto!g|l 3 AAi#jaLT, »m 

T. M!K)g^T (i ) A5^1^^MJ:Dfc:*:#VM;«cSgcD 
^igg^Fslto <l:*':7>h-r^ (7.-7^-v:/B 1 8 0) , ^ 
LT. XT^-y^B 1 9 OTv i^iSS^rBT to *^bIt^^Fb"J 

[0 0 8 9] «tJis«T (i) i^mim&m^io^iz^ 

^-y:/B 1 9 OT TNoj <hW^$n. X7">>:/B 1 7 

o(cji^. ©jw-y-r^';i/i!c i , j Sr^n-rn-r >^'ij^ 

fi4ji?a^T (i) llS^ffiS:^X/tt»C^d^0f«^PBl 

[0 0 9 0] rro«k'5{cLT, mmum^mnit^iSM. 

-fe>-y-<£:^/j:^7i<Tfe. ^<«fi^T (i) SJi^LT'j: 
mm&mmiznu^i> ^.t MI*:?^ < 5ei*fl*)irMj« 

(DmiS<Dtzsbcr>mm.fTmmm^nrjio z. ta^-c^. m i 
mmmmiimm£m^'^m.^'^m^::i:^^-v^^±iz. 

[0 0 9 1 ] OS 0. ^*SJt-lr>-9-l 4»rJ:0«^ai$n 

fc'J ->NO xttia^ 1 3 A(D,±m.mi(D^mit^:^m<D^lZ 

mcxmni^mm^m'&Lfzm-^izii, ^.mmmmc^n 
u - > N o X MiS*^ e^m $ n^fi^m^'x tt. s^^*^ 



[0 0 9 2] <hci;5:<)t. *flm;9x#{kgg-en, 

iS»*ffl;*^'. U->NOxtt^l 3 AC0T?^fiiJO^*^i:tt«c 
MtCfbDT^iE^n^COT. 'J— >NOxMJi 1 3 A(C 

nmki iz itm omlx. mm.nmmm\zj:.vmmmms!ii 

■^MmMm^nu^tztb, m'^<DmMizm^-^'itTiz. 

.mmmm) j^nu^^ztt^x^^o 

[0 0 9 3] 7tt*3. mi. m2^mmmizi=i,f^mm± 

/'F-tr>.-y-) izi^^x. <a®M^^ai^s<&ffltifefp, 

<DX\ 4tSiJ;itir>-y-^a2tt^cit;it.<(6::3X h-eMi®^ 
-5. 

[0 0 9 4] Sfc, ^2||Ji6J^^J::*3ttSttiSETgitffl'JSg 
i^J±«^m#e 1 5 t UT. ?gMtt:-lr>lJ- (U^i'A/'F 

-tr>-!t) tc-f^^T. M;l«^^-tr>-9- (02 ±>-*)-) ^ 

(Dnmnmmmmimm:^ 7.(D^mit AF 2 < i ) tco 

&-r^:ztf}^X^. ^SSJtgf^^^tHT^ctH-C 

^rj.\.^(Dx\ tiiESAr (j) <hUT«^se)^^$nfc 

[0 0 9 5] /j:*5. ±^(D^mmmmxit, mmm^o 
tztbizmm^MmLx^^^f}^. mmM<r)i^tb(D^ts.<b 
•r, mx\-s.. mm(r>um^fmm.tAzm't^^ois.um. 

m.m\zisknr^tz>^ts.ii\zm.mMm^'utio zl t 

j^(D^Mmmmiz^^\:^x ZL (ommi^mm^ ^ o^mm^M 
m^mm lt u - >n o x fkm<r>^m^'frt£. ^ ->x5^ a 

i^>m(Dz.>i?y(Dmm\zm.^zn^h<Dx\tt£.<. M 

[0 0 9 6] 

[^BJ(75?;i*] UA±l¥3$LfcJ;5<c. IS^H 1 K«lc«* 
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PROBLEM TO BE SOLVED: To regenerate a catalyst 
with proper fuel In a short lime by Judging completion 
of the catalyst heating in the case where the 
integrating lime in a condition In which a catatyat 
temperature exceeds a prescrllsed temperature exceeds a 
setting time, and feed of fuel is stopped, in a device 
for raising the catalyst temperatione by injecting adding 
fuel. 

SOLUTION: A device is provided with a means 101 for 
estimating the rate of excess oxygen after combustion 
after burning in a combustion chamber on the basis of 
the output of an air-fuel ratio sensor 14, and a means 
102 for calculating a fuel rate for only canning out 
complete combustion the excess oxygen having an 
estimated rate. The device is provided with a means 104A 
for judging whether or not it Is in a condition in which 
a lean NOx catalyst 13A have to be heated. When the 
judgment Is "YES/ fuel having a rate to be calculated 
is supplied to the upstream of the catalyst 13A by a 
fuel supplying means 3, and the fuel is burnt. A 
catalyst temperature is estimated by a means A 06. In the 
case vi^ere an integrating time in a condition in which 



the catalyst temperature exceeds a prescribed 
temperature exceeds a setting time, completion of 
heating is judged (104B) so as to stop feed of fuel. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused b>y the use of this translation. 

1, This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawingis, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Exhaust air gas cleanup equipment of an engine characterized by providing the follo>ying. The 
flueway which discharges exhaust gas from a combustion chamber. The RIN NOx catalyst which is 
installed in this flueway, and purifies or absorbs the nitrogen oxide (NOx) in exhaust gas in the 
hyperoxia atmosphere at the time of RIN combustion operation. An amount presumption means of 
surplus oxygen to presume the amount of the surplus oxygen after combustion by this combustion 
chamber. A fuel quantity calculation means to compute only the fuel quantity bumed completely with 
the surplus oxygen of the amount presumed with this amount presumption means of siuplus oxygen. 
When judged with it being in the state which should be heated with a heating judging means to judge 
whether it is in the state where this RIN NOx catalyst should be heated, and this heating judging means 
A fuel-supply means to supply the fuel of the amount computed with this fuel quantity calculation 
means to the upstream of this catalyst, and to make it bum, A degree presumption means of catalyst 
temperature to compute the heat of combustion of the fuel supplied by this fuel-supply means based on 
the air- fuel ratio in exhaust gas, and to presume the temperature state of this catalyst, A completion 
judging means to stop supply of the fuel by this fuel-supply means noting that heating of a catalyst will 
be completed, if the presumed degree of catalyst temperature by this degree presumption means of 
catalyst temperature exceeds the time when the addition time of the state more than predetermined 
temperature was set up beforehand. 

[Claim 2] Exhaust air gas cleanup equipment of an engine according to claim 1 which the fuel injection 
valve which injects direct fuel is prepared in this combustion chamber, and is characterized by this fuel- 
supply means consisting of this fuel injection valve and fuel-injection control means by which the 
exhaust air line of this engine controls this fuel injection valve so that the fuel of the amount computed 
with this fuel quantity calculation means is supplied to inside. 

[Claim 3] Exhaust air gas cleanup equipment of an engine according to claim 1 or 2 which offers a 
catalyst upstream oxygen density detection means by which it is arranged in an upstream and the oxygen 
density in exhaust gas can be detected rather than this RIN NOx catalyst of this flueway, and is 
characterized by constituting this amount presumption means of surplus oxygen so that the amount of 
the surplus oxygen after combustion by this combustion chamber may be presumed based on the 
detection result of this catalyst upstream oxygen density detection means. 
[Claim 4] Exhaust air gas cleanup equipment of an engine according to claim 1 to 3 which an 
operational status detection means to detect the operational status of this engine is established, and is 
characterized by constituting this amount presumption means of surplus oxygen so that the amovmt of 
the surplus oxygen after combustion by this combustion chamber may be presvuned based on the 
detection result of this operational status detection means. 

[Claim 5] While a three way component catalyst or an oxidation catalyst is prepared in the downstream 
of this RIN NOx catalyst, and this catalyst downstream air-fuel ratio detection means is the downstream 
of this RIN NOx catalyst and is arranged in the upstream of this oxidation catalyst Exhaust air gas 
cleanup equipment of an engine according to claim 1 to 3 characterized by having offered the control 
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means which control this fuel-supply means so that the air-fuel ratio of the gaseous mixture which flows 
into this RIN NOx catalyst by the output of this catalyst downstream air- fuel ratio detection means 
becomes near the theoretical air fuel ratio. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust air gas cleanup 
equipment of an engine controlled to heat a RIN NOx catalyst, when it judges whether the RIN NOx 
catalyst needed to be heated especially about the exhaust air gas cleanup equipment of an engine which 
offered the RIN NOx catalyst for removal of NOx in exhaust gas and the need for heating arises. 
[0002] 

[Description of the Prior Art] RIN including the internal combustion engine (henceforth an engine) 
carried in the automobile — although there is an engine it was made to make a gasepus mixture bum, 
with this engine, the amount of NOx(es) in an exhaust gas increases at the time of RIN operation Then, 
in order to purify exhaust gas in such an engine, there are some which were installed in the exhaust air 
system combining the RIN NOx catalyst or the RIN NOx catalyst, and the three way component 
catalyst. 

[0003] the NOx absorbent which emits NOx absorbed when the air- fuel ratio of inflow exhaust gas was 
RIN, NOx was absorbed and the oxygen density in inflow exhaust gas fell to such a RIN NOx catalyst — 
the inside of a flueway — installing — RIN ~ NOx generated when a gaseous mixture is made to bum is 
absorbed with a NOx absorbent, and the purification efficiency of a RIN NOx catalyst falls Then, there 
is a thing to which return NOx from a NOx absorbent and made it make this emit by making rich 
temporarily the air-fuel ratio of the exhaust gas which flows into this NOx absorbent before NOx 
absorptance is saturated. 

[0004] By the way, since sulfiir is contained in the lubricating oil of fiiel or an engine, parts for sulfur, 
such as a sulfate, (only henceforth sulfiir) are contained also in exhaust gas, and this sulfixr is also 
absorbed by the NOx absorbent with NOx. however, the amoimt of NOx which the amount of the sulfur 
in a NOx absorbent will increase gradually, and a NOx absorbent may absorb according to increase of 
the absorbed dose of this sulfiir since this sulfur is not emitted from a NOx absorbent even if it only 
makes rich the air-fiiel ratio of the inflow exhaust gas to a NOx absorbent — gradually ~ falling — j ust — 
being alike — it will become impossible for a NOx absorbent to almost adsorb NOx 
[0005] It decomposes by heating a NOx absorbent and the sulfiir absorbed by ttie NOx absorbent is 
emitted from a NOx absorbent, and moreover, when it makes an air-fixel ratio rich-izing or a strike IKIO 
state at this time, the sulfiir emitted from the NOx absorbent is made to return it immediately by HC and 
CO of non-** in exhaust gas. When some specific conditions are filled with the technology indicated by 
JP,6-66129,A paying attention to such a property, sulfur is emitted from a NOx absorbent, and it 
constitutes from carrying out the temperature up of the NOx absorbent, and performing rich operation or 
strike IKIO operation fiirther there so that it may discharge by carrying out oxidation treatment further. 
The specific conditions in this case are that the amount of the sulfiir absorbed by the NOx absorbent 
reached the specified quantity, and heating of a NOx absorbent is performed by operating the electric 
heater installed in the exhaust air system. 

[0006] The technology of making a catalyst heating by preparing a catalyst in the exhaust air system of a 
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cylinder-injection-of-fiiel type internal combustion engine, re-operating a fuel injection valve like an 
engine's exhaust air line as a well-known example which makes a catalyst heating by the simple system, 
and performing additional fuel injection is indicated by JP,4-183922,A, without operating an electric 
heater. In addition, as for a RIN NOx catalyst, the direction changed into the elevated temperature 
temperature state more suitably than ordinary temperature may fully be able to demonstrate the 
purification performance like other exhaust air gas cleanup catalysts. That is, in a NOx adsorption type 
RIN NOx catalyst, there is not only when removing sulfur and reviving the purification efficiency of a 
catalyst but the state where other RIN NOx catalysts (for example, catalytic-reduction type RIN NOx 
catalyst) should be heated. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, since the state where the purification efficiency 
of a catalyst is generally falling corresponds when heating of a catalyst is required, the temperature up of 
the degree of catalyst temperature is carried out to predetermined temperature for a short time, and to 
suppress exhaust gas aggravation is desired. However, by the above-mentioned well-known example, 
there is a possibility that the additional fuel like an exhaust air line may not be injected proper, for 
example, there is too much additional fuel, incomplete combustion happens by the exhaust air system, 
and the technical problem that aggravation of exhaust gas does not arise, or there is too little additional 
fuel conversely, sufficient combustion is not obtained, and the degree of catalyst temperature does not 
reach to predetermined temperature for a short time occurs. 

[0008] It was originated in view of the above-mentioned technical problem, and this invention aims at 
supplying proper fuel to an exhaust air system, and enabling it to reproduce a catalyst for a short time in 
the system to which the temperature up of the catalyst is carried out by injecting additional fuel. 
Moreover, it is in constituting this system more simply as the secondary purpose. 
[0009] 

[Means for Solving the Problem] For this reason, the exhaust air gas cleanup equipment of the engine of 
this invention according to claim 1 The RIN NOx catalyst which is installed in the flueway which 
discharges exhaust gas, and this flueway, and purifies or absorbs the nitrogen oxide (NOx) in exhaust 
gas in the hyperoxia atmosphere at the time of RIN combustion operation from a combustion chamber. 
An amount presumption means of sxuplus oxygen to presume the amount of the surplus oxygen after 
combustion by this combustion chamber, A fiiel quantity calculation means to compute only the fuel 
quantity burned completely with the surplus oxygen of the amount presumed with this amount 
presumption means of surplus oxygen. When judged with it being in the state which should be heated 
with a heating judging means to judge whether it is in the state where this RIN NOx catalyst should be 
heated, and this heating judging means A fuel-supply means to supply the fuel of the amoimt computed 
with this fuel quantity calculation means to the upstream of this catalyst, and to make it bum, A degree 
presumption means of catalyst temperature to compute the heat of combustion of the fuel supplied by 
this fuel-supply means based on the air-fuel ratio in exhaust gas, and to presume the temperature state of 
this catalyst. It is characterized by establishing a completion judging means to stop supply of the fuel by 
this fuel-supply means noting that heating of a catalyst will be completed, if the presiuned degree of 
catalyst temperature by this degree presumption means of catalyst temperature exceeds the time when 
the addition time of the state more than predetermined temperature was set up beforehand. 
[0010] In equipment according to claim 1, the fuel injection valve which injects direct fuel to this 
combustion chamber is prepared, and the exhaust air gas cleanup equipment of the engine of this 
invention according to claim 2 is characterized by this fuel-supply means consisting of this fuel injection 
valve and fuel-injection control means by which the exhaust air line of this engine controls this fuel 
injection valve so that the fuel of the amount computed with this fuel quantity calculation means is 
supplied to inside, 

[001 1] The exhaust air gas cleanup equipment of the engine of this invention according to claim 3 A 
catalyst upstream oxygen density detection means by which it is arranged in an upstream and the oxygen 
density in exhaust gas can be detected rather than this RIN NOx catalyst of this flueway in equipment 
according to claim 1 or 2 is offered. This amount presumption means of surplus oxygen is characterized 
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by being constituted so that the amount of the surplus oxygen after combustion by this combustion 
chamber may be presumed based on the detection result of this catalyst upstream oxygen density 
detection means. 

[0012] An operational status detection means by which the exhaust air gas cleanup equipment of the 
engine of this invention according to claim 4 detects the operational status of this engine in equipment 
according to claim 1 to 3 is established, and it is characterized by being constituted so that this amount 
presumption means of surplus oxygen may presimie the amount of the surplus oxygen after combustion 
by this combustion chamber based on the detection result of this operational status detection means. 
[0013] The exhaust air gas cleanup equipment of the engine of this invention according to claim 5 In 
equipment according to claim 1 to 3, a three way component catalyst or an oxidation catalyst is prepared 
in the downstream of this RIN NOx catalyst. While this catalyst downstream air-fiiel ratio detection 
means is the downstream of this RIN NOx catalyst and is arranged in the upstream of this oxidation 
catalyst It is characterized by having offered the control means which control this fiiel-supply means so 
that the air-fiiel ratio of the gaseous mixture which flows into this RIN NOx catalyst by the output of 
this catalyst downstream air-fiiel ratio detection means becomes near the theoretical air fiiel ratio. 
[0014] 

[Embodiments of the Invention] Hereafter, a drawing explains the gestalt of operation of this invention. 
First, with reference to drawing ! - drawing 9 , the exhaust air gas cleanup equipment of the engine as 
the 1st operation gestalt of this invention is explained. Drawing 2 is the outline block diagram showing 
the internal combustion engine which offered the exhaust air gas cleanup equipment of the engine of this 
operation gestalt, and in drawing 2 , a sign 1 is the gasoline engine main part of the engine for 
automobiles, and is constituted possible [ RIN combustion of an inhalation-of-air system, an ignition 
system, etc. ] including the combustion chamber. 

[0015] Especially the engine 1 injects fiiel directly into each cylinder, and carries out a cylinder- 
injection-of-fiael engine, **** composition is carried out, and for this reason, as each cylinder is made to 
face the combustion chamber 2 directly an injection tip, the fiiel injection valve (injector) 3 as a fiiel- 
supply means is attached in it. Moreover, although this engine 1 consists of these operation gestalten as 
a straight engine of a 4-cylinder, the number of cylinders is not limited to this, but can be applied to 
various engines, such as a V-type engine and a level confi-ontation engine, also about an engine type. 
[0016] And the inhalation-of-air path 5 which is open for fi-ee passage through an inlet valve 4 to a 
combustion chamber 2 consists of suction-port 5 A formed for every cylinder, inlet-manifold 5B 
combined with each of such suction-port 5 A, surge tank 5C prepared in the upper section of inlet- 
manifold 5B, and inlet-pipe 5D combined with the upper edge of inlet-manifold 5B. Such 2in inhalation- 
of-air path 5 is equipped with the air cleaner 6, the intake air flow sensor 7 which detects the inhalation 
air content Af, the throttle valve 8, and the integrated-storage-controls (idle speed control) bulb 
(illustration abbreviation) ft-om the upstream. Moreover, in the case of an air cleaner 6, the intake-air- 
temperature sensor 9 and the atmospheric pressure sensor 10 are formed. 

[0017] As an intake air flow sensor 7, for example, the Karman's vortex formula intake air flow sensor 
etc. is used. Moreover, an integrated-storage-controls bulb is for controlling an idling engine speed, 
adjusts bulb opening according to change of the engine load Le by the operation of the air-conditioner 
which is not illustrated etc., changes an inhalation air content, and stabilizes idling operation. Moreover, 
at the time of the air-fiiel ratio amendment control mentioned later, this integrated-storage-controls bulb 
operates to a valve-opening side, and it acts so that the loss of power accompanying air-fiiel ratio 
amendment implementation may be compensated. 

[0018] Moreover, the flueway 12 which is open for free passage throtigh an inlet valve 1 1 to a 
combustion chamber 2 consists of exhaust air port 12A formed for every cylinder, exhaust manifold 12B 
combined with each of such exhaust air port 12 A, and exhaust pipe 12C combined with the upstream of 
exhaust manifold 12B. The exhaust air gas cleanup catalyst (henceforth a catalyst) 13 is installed in such 
a flueway 12. 

[0019] The catalyst 13 is constituted as an under floor catalyst installed in the imder floor of vehicles, it 
has two catalysts of RIN NOx catalyst 13A and three-way-component-catalyst 13B, and the RIN NOx 
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catalyst 13A is arranged in the upstream rather thetn three-way-component-catalyst 13B. The NOx 
absorbent is prepared, and RIN NOx catalyst 13A makes NOx (nitrogen oxide) adsorb in an oxidizing 
atmosphere like [ in the case of operation (RIN combustion operatipn) in the state / RIN / air-fuel 
ratio ] /, and has the function to which NOx is made to return to N2 etc. (nitrogen) in the reducing 
atmosphere in which HC (hydrocarbon) exists. 

[0020] The catalyst which consists of alkali rare earth, such as Pt which has heat-resistant degradation 
nature, a lanthanum, and a cerium, as this NOx catalyst 13 A, for example is used. On the other hand, 
while three-way-component-catalyst 13B oxidizes HC and CO (carbon monoxide), it has the function to 
return NOx and the reduction of NOx by this three-way-component-catalyst 13B is promoted by the 
maximxuri in near theoretical air fuel ratio (14.7). 

[0021] The part near the combustion chamber 2 of the upstream of this catalyst 13 is equipped with the 
air-fuel ratio sensor (catalyst upstream oxygen density detection means) 14. As this air-fuel ratio sensor 
14, the linear A/F sensor (all-over-the-districts air-fuel ratio sensor) is used, for example, and the air-fuel 
ratio of the gaseous mixture supplied to the combustion chamber 2 based on the oxygen density of the 
exhaust air discharged from the combustion chamber 2 can be detected now in a large field. 
[0022] Moreover, the ignition plug 17 for lighting the gaseous mixture of the air supplied to the 
combustion chamber 2 from suction-port 5 A and the fuel supplied from the injector 3 in the combustion 
chamber 2 is arranged for every cyHnder at the engine 1. Moreover, the throttle opening sensor (throttle 
sensor) by which 18 detects opening thetaTH of a throttle valve 7, and 19 are coolant temperature 
sensors which detect the cooling water temperature TW. 

[0023] And in order to perform AFC in such an engine, ignition-timing control, the amoimt control of 
inhalation of air, control about the exhaust air gas cleanup catalyst 13 mentioned later, etc., ECU 
(electronic control unit)23 is installed. Although the hardware composition of this ECU23 comes to be 
shown in drawdng 3 This ECU23 has offered CPU27 as the principal part, to this CPU27 Besides the 
detecting signal from the above-mentioned intake temperature sensor 9, the atmospheric pressure sensor 
10, the air-fuel ratio sensor 14, the throttle sensor 18, and a coolant temperature sensor 19 The 
accelerator position sensor 24 which detects the amount of treading in of an accelerator pedal, the 
battery sensor 25 which detects the voltage of a battery, and rolling-stock-run distance by the integrated 
value of a vehicle speed pulse etc. Each detecting signal from the distance meter 26 to count is also 
inputted through the input interface 28, and the analog / digital converter 30. 
[0024] Furthermore, the detecting signal from the crank angle sensor 21 which detects crank angle 
synchronizing signal thetaCR, the TDC sensor (cylinder distinction sensor) 22 which detects a cylinder 
[ 1st ] (criteria cylinder) top dead center, an idle switch 33, an ignition switch, etc. is inputted through 
the input interface 29 from the encoder interlocked with cranking switch [ which detects the time of an 
intake air flow sensor 7 and starting or ignition switch (key switch)]20, and a cam shaft. 
[0025] In addition, since an engine speed (engine speed) Ne calculates from the generating time interval 
of crank angle synchronizing signal thetaCR which the crank angle sensor 21 detects, the crank angle 
sensor 21 which detects the degree of crank angle serves also as the rotational frequency sensor which 
detects an engine speed. Moreover, this crank angle sensor 21 and the TDC sensor 22 are prepared for 
the distributor, respectively. 

[0026] Furthermore, while ROM3 1 which memorizes program data and fixed value data, RAM32 which 
updates and is rewritten one by one, the free-running counter 48, and the battery are connected through 
the bus line, data are delivered [ CPU27 ] and received between the battery back-ups RAM (not shown) 
backed up by holding the content of storage. 

[0027] In addition, if the data in RAM32 tum off an ignition switch, it will disappear and they will be 
reset. Moreover, although especially drawing 3 shows focusing on the portion about fuel-injection 
control The fuel-injection control signal based on the result of an operation by CPU27 It is sent to the 
injection driver (here four) (fuel injection valve driving means) 34 for every cylinder. The injection 
driver 34 makes an injector 3 open and close, carrying out on-off control of the electric power supply 
from the battery to solenoid (injector solenoid) 3a (correctly injector solenoid 3a transistor of **) of an 
injector 3. 
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[0028] If its attention is now paid to fuel-injection control (AFC), the control signal for fuel injection 
calculated by CPU27 is outputted through a driver 34, for example, four injectors 3 are made to drive 
one by one. And with this engine, injection mode is formed from the feature of the above cyUnder- 
injection-of-fiiel engines injection mode and the first half when fuel injection is finished the early stages 
of an intake stroke, or the first half in order to realize operation (theoretical-air-fuel -ratio operation or 
strike IKIO operation) by theoretical-air-fiiel-ratio combustion the second half when fuel injection is 
performed in the second half of a compression stroke in order to realize operation (RIN operation) by 
RIN combustion as a mode of fuel injection; When there is much fuel quantity which should be 
supplied, at the time of this theoretical-air-fiiel-ratio operation, fuel injection may be begun from the 
telophase of the second half like an exhaust air line, it may apply the early stages of an intake stroke, or 
the first half, and fuel injection may be finished at it. 

[0029] If the portion about the exhaust air gas cleanup equipment of this engine is explained among the 
functions of CPU27, as shown in drawing 1 , the amount presumption means 101 of sxirplus oxygen, the 
fuel quantity calculation means 102, the heating judging means 104, the fuel-injection control means 
105, and the degree presumption means 106 of catalyst temperature are offered on CPU27. Among 
these, although the amoimt presumption means 101 of surplus oxygen presumes the amount of the 
surplus oxygen in the exhaust air system after combustion in a combustion chamber 2 The amount 
presumption means 101 of surplus oxygen of this operation form computes surplus oxygen beta (i) in 
the exhaust air system after combustion in a combustion chamber 2 from the inhalation air content 
detected by the air-fuel ratio AF (i) detected by the air-fuel ratio sensor (linear A/F sensor) 14, and the 
intake air flow sensor 7. In addition, as shown in drawing 6 , this surplus oxygen beta (i) is 0 in the state 
of strike IKIO, and increases from strike IKIO in the RIN state where an air-fuel ratio AF (i) is large, 
according to an air-fuel ratio AF (i). 

[0030] The fuel quantity calculation means 102 computes fuel quantity gairmia (i) burned completely in 
amount of surplus oxygen beta (i) presumed with this amount presmnption means 101 of surplus 
oxygen. 

[0031] When the state of RIN NOx catalyst 13A is in the state (that is, it is called revival mode the state 
where RIN NOx catalyst 13A should be revitalized, and the following) where decontamination-capacity 
force fall matter, such as a revival control term start condition, a part for i.e., sulfur etc., should be 
removed, it judges that RIN NOx catalyst 13 A should be heated, and the heating judging means 104 has 
heating start judging section 104A and completion judging section of heating (completion judging 
means) 104B 

[0032] That is, the amount of NOx(es) absorbable in order that the NOx absorbent offered on RIN NOx 
catalyst 13A may absorb parts for sulfur, such as a sulfate in exhaust gas, will fall gradually. Then, it 
judges [ that decontamination-capacity force fall matter like / for this sulfur / collected to some extent, 
and ] whether the operating state of an engine is in the revival mode field set up as follows by heating 
start judiging section 1 04 A of the heating judging means 1 04. 

[0033] The judgment of whether decontamination-capacity force fall matter like [ for sulfur ] collected 
is performed based on the rolling-stock-run distance D simply detected in the distance meter 26 here. 
That is, the mileage D after the last revival mode is completed is memorized in RAM32, and this 
memorized mileage D section is the predetermined value DL If it becomes above, it will judge with the 
decontamination-capacity force fall matter (a part for sulfur) having collected to some extent. 
[0034] In addition, predetermined value Dl In order to be able to set up, for example according to an 
experimental result and to set the prediction error of the holdups for sulfur etc. to a safety side 
especially, it is the predetermined value Dl . It is possible to set up a value comparatively smaller than 
the thing according to the experimental result. Moreover, since the mileage D memorized in RAM32 
will be reset by 0 if the battery of the mount which is not illustrated is removed, when there is removal 
of a battery based on the detection information from the battery sensor 25, the same processing as the 
case where the amount of sulfur etc. collects to some extent regardless of an actual mileage D value is 
performed. 

[0035] And it is set up that it is in the field of the operational status stabilized by the engine as a start 
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condition in another revival mode. It can perform that the operational status of an engine is stabilized 
with the object of a judgment of volumetric-efficiency etav and the cooling water temperature TW 
which are the case where an engine is in a heavy load region (however, heavy load region below a fixed 
limit) fi'om an inside load region, and are the element of engine-speed Ne and an engine load Le, and it 
is distinguished whether each value becomes within the limits of the inequality shown in following the 
(l)-(3). 

[0036] Nel <=Ne<=Ne2 ... (1) 
etavl <=eta v<=eta v2 ... (2) 
TWl <=TW... (3) 

In addition, volumetric-efficiency etav is calculated fi-om an air flow rate Af, an engine speed Ne, etc. 
which were detected by the intake air flow sensor 7, and is amended by the intake-air temperature Ta 
which the atmospheric pressure Pa which the atmospheric pressure sensor 10 detects, and an intake 
temperature sensor 9 detect. Furthenmore, an engine load Le can be calculated from throttle opening 
thetaTH and above-mentioned volumetric-efficiency etav detected by the throttle sensor 18. 
[0037] Moreover, Nel, Ne2, etavl, etav2, and TWl show a threshold, for example, as for SOOOrpm and 
etavl, ISOOrpm and Ne2 are [ 30% and etav2 ] 80%, and Nel is set as 50 degrees C which can be 
regarded as TWl having completed the warm-up. Thus, carrying out the formation conditions of 
refreshment operation implementation operational status to which the operational status of an engine 1 
serves as a heavy load region from an inside load region For example, if refreshment operation is carried 
out in Nel and a low load region smaller than etavl The output of an engine 1 is not stabilized, but are 
because there is a possibility that an operation feeling may get worse, and it sets in the heavy load region 
where the value of Ne and etav is larger than Ne2 and etav2. Exhaust gas temperature is an elevated 
temperature and it is because there is a possibility that NOx catalyst value 13a may be heated fiirther, 
and may be damaged by fire by this. 

[0038] On the other hand, although completion of the heating control for revival is judged in completion 
judging section of heating (completion judging means) 104B This judgment is performed based on 
degree of catalyst temperature T (i) presumed with the degree presumption means 106 of catalyst 
temperature. Degree of catalyst temperature T (i) is the duration tC of the state more than predetermined 
temperature Tl (this ist set point Tl is [ the 1st set point and ] about [ 650 degrees ] C). If it becomes 
more than predetermined-time tl (Tl is about 600 seconds), it will judge with heating control (revival 
control) having been completed. 

[0039] Moreover, degree of catalyst temperature T (i) is the predetermined temperature T2 (the 2nd set 
point T2 and this 2nd set point T2 are higher than the 1st set point Tl). For example, when becoming 
above about [ 750 degrees ] C, a temperature up is carried out too much, and it comes out, and is. in this 
case Since HC etc. increases into exhaust gas and exhaust air gas constituents get worse, in order to 
prevent a fault temperature up in such a case and to avoid aggravation of exhaust air gas constituents, in 
completion judging section of heating (completion judging means) 104B, it judges with heating control 
(revival control) being ended. 

[0040] Here, the degree presumption means 106 of catalyst temperature is explained. With this 
equipment, it is not prepared, but it replaces with this, a degree presumption means 106 of catalyst 
temperature to presiune the temperature state of a catalyst 13 is established in ECU (electronic control 
unit)23, and the degree sensor of catalyst temperature which carries out direct detection of the 
temperature of a catalyst main part to a catalyst 13 can grasp now the main temperature of a catalyst 
main part by presumption. 

[0041] The degree presumption means 106 of catalyst temperature is based on volumetric-efficiency 
etav (i) and an engine speed Ne (i). It asks for the main temperature of a catalyst 13 or degree of catalyst 
temperature [bed temperature of under floor catalyst (UCC)] Tu(i) before a revival control start, after a 
revival control start It is constituted so that amount of temperature ups deltaT (i) which produced the 
exhaust air line by combustion by injection to the degree Tu of catalyst temperature before this revival 
control start (i) may be added for every control cycle. 

[0042] In addition, the degree Tu of catalyst temperature before a revival control start (i) is called for 
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using a map as shown in drawing 5 based on volumetric-efficiency eta (i) and a rotational frequency Ne 
(i). That is, as shown in Drawing A, the map is prepared so that it can ask for the degree Tu of catalyst 
temperature from inhalation air-content A/N per unit rotational frequency and the engine speed Ne 
which are obtained based on volumetric-efficiency eta (i). The degree Tu of catalyst temperature is set 
up based on the property of going up, so that it may illustrate, and inhalation air-content A/N increases 
the map which presumes the degree Tu of catalyst temperature and an engine speed Ne increases again. 
[0043] Moreover, it can ask for amount of temperature ups deltaT by the following formula. 
deltaT=[{etac, ma, and Hu}/{14.7andrhog, Fg, Wg, and Cpg} -k2 ... (4) 

However, etac It is the combustion efficiency shown by the following formula (5), and is volumetric- 
efficiency etav (i). Engine speed Ne (i) Volumetric-efficiency etav which corresponds, can ask and is 
called for for every distance cycle on a map as shown, for example in drawing 7 here (i) Engine speed 
Ne (i) Combustion efficiency etac [ in / each distance cycle / it corresponds and ] (i) It asks. In addition, 
the map shown in drawing 7 is volumetric-efficiency etav (i). It is combustion efficiency etac, so that it 
becomes high. Although it rises, it is an engine speed Ne (i). It is combustion efficiency etac, so that it 
becomes high. It is based on the property of falling. 

etac (i) = calorific value when carrying out the calorific value/perfect combustion by actual 
combustion ... (5) 

Moreover, ma is fuel-oil-consumption [gamma (i)+gamma (for theoretical air fuel ratio and rhog, 
combustion gas density and Fg are [ the lower calorific value (calorific value except a part for water to 
have evaporated with the steam) to AFl(i-l)], and 14.7 / combustion gas speed and Cpg of the 
combustion gas path cross section and Wg ] the combustion gas specific heat.). An air mass flow rate 
and Hu 

[0044] The air mass flow rate ma which may change to each of these distance cycles, a lower calorific 
value Hu, combustion gas density rhog, the combustion gas speed Wg, and the combustion gas specific 
heat Cpg are all ma (i), Hu (i), rhog (i), Wg (i), and Cpg (i) as a value for every distance cycle, 
respectively. It can express. Moreover, k2 An exhaust air line is an amendment coefficient (however, 
0<k2 <=1) about the exhaust gas temperature by injection. 

[0045] Although the fuel-injection control means 105 usually have fuel-injection control-means 105B 
with two functions, i.e., fiiel-injection control-means 105 A for catalyst heating, and fuel-injection 
control for combustion in a combustion chamber 2 (injection applied to an intake stroke - a compression 
stroke) is usually performed by fiiel-injection control-means 105B, fuel injection for catalyst heating for 
catalyst revival is controlled by fiiel-injection control-means 105 for catalyst heating A. 
[0046] That is, this will be ended, if the control for supplying the fiiel of the amount computed with the 
fiiel quantity calculation means 102 to the upstream of RIN NOx catalyst 13A is carried out and 
completion of heating control of completion judging section of heating 104B is judged, when judged 
with it being in the state where catalyst heating control for catalyst revival should be performed with the 
heating judging means 104, in fiiel-injection control-means lOSfor catalyst heating A. Thus, although 
fiiel injection at the time of heating control is performed using an injector (fuel-supply means) 3, it is the 
fiael injection for making RIN NOx catalyst 13A heat, and differs from the fiiel injection in a combustion 
chamber 2 performed for combustion. - 

[0047] As the fiiel injection for this catalyst heating is shown in drawing 4 , the exhaust air line of each 
cylinder is performed during opening of the inner (between as [ the expansion- stroke last stage to ] an 
exhaust air line) exhaust valve 5, so that combustion in a combustion chamber 2 may not be influenced 
especially. In addition, the injection by the intake stroke shown in drawing 4 is the usual fuel injection in 
a combustion chamber 2 performed for combustion. 

[0048] In addition, the ignition unit etc. is connected to the output side of ECU23 other than the above- 
mentioned injector 3, and optimum values calculated based on the detection information fi-om various 
sensors, such as ftiel oil consumption and ignition timing, are outputted to it. Since the exhaust air gas 
cleanup equipment of the engine as the 1st operation form of this invention is constituted as mentioned 
above, a metaphor operates, as shown in drawing 8 and drawing 9 . 

[0049] The flow chart shown in drawing 8 shows the procedure of a start judging of the heating control 
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which ECU23 perfonns, and is performed for every starting of an engine 1. If judged with affixes other 
than NOx which adheres to RIN NOx catalyst 13a as mentioned above (decontamination-capacity force 
fall matter), for example, sulfur, its compound (a part for namely, sulfur), etc., having reached the 
specified quantity, heating control carries out operation for catalyst heating for the catalyst revival which 
heats NOx catalyst 13a in the elevated-temperature state, and it will emit the decontamination-capacity 
force fall matter harmless from RIN NOx catalyst 13 a, tuming. 

[0050] First, at Step A 10, since the coating weight of the decontamination-capacity force fall matter 
carries out proportionally [ abbreviation ] and increases to the rolling-stock-run distance (mileage after 
the completion of heating control) D, ECU23 reads the rolling-stock-run distance D in the distance 
meter 25, and presumes the amoxmt in which the decontamination-capacity force fall matter is carrying 
out adhesion deposition at NOx catalyst 13a. Next, at Step A20, it distinguishes whether the 
deconteimination-capacity force fall matter reached the specified quantity by whether the mileage D read 
at Step AlO is more than predetermined value Dl (for example, 1000km). This predetermined value Dl 
is suitably set as a value by experiment etc., and the range in which the coating weight of the 
decontamination-capacity force fall matter does not exceed a permissible dose, for example, the NOx 
discharge which increases by adhesion of the decontamination-capacity force fall matter, is set as the 
value within the limits which do not exceed regulation values, such as a regulation. 
[0051] When mileage D is more than predetermined value Dl, the decontamination-capacity force fall 
matter can distinguish having exceeded the specified quantity, and, next, progresses to Step A40. On the 
other hand, when mileage D has not reached the predetermined value Dl, next, it progresses to Step 
A30. Step A30 is a step which distinguishes whether it is or not immediately after once removing the 
battery which is a control power source for implementation of servicing etc., and connecting it again. 
The storage value of the mileage D memorized by ECU23 which is a storage means when a battery was 
removed is once reset by the zero value, and this distinction cannot take the adjustment of mileage D 
and the coating weight of the decontamination-capacity force fall matter, but presumption of the coating 
weight in Step AlO is carried out that an inaccurate thing and an inaccurate bird clapper should be 
prevented. 

. [0052] If judged with No (negative) at this step A30, although the battery is connected, the distinction 
result of the mileage D in Step A20 can judge with the state where the predetermined value Dl is not yet 
reached, and ends the routine concemed, without carrying out anything in this case. On the other hand, 
since the distinction result of Step A30 becomes with Yes (affirmation) in immediately after battery re- 
connection, next, it progresses to Step A40 like the distinction result of Yes (affirmation) of Step A20. 
In addition, even if a battery is removed, when a mileage D value is certainly memorized by the backup 
function of ECU23 etc., it is not necessary to distinguish Step A30. 

[0053] At Step A40, the operational status of an engine 1 distinguishes whether it is in the state (revival 
regulatory region) where catalyst heating operation for revival control may be carried out based on the 
signal value firom the various sensors which are an operational status detection means. Here, it is 
distinguished whether volumetric-efficiency etav and the cooling water temperature TW which are the 
element of engine-speed Ne and an engine load Le are set as the object of a judgment, and each value 
becomes within the limits of the inequality shown in aforementioned (1) - (3). 

[0054] And if the operational status of an engine 1 is revival regulatory region, revival mode (revival 
control mode), i.e., catalyst heating, will be performed (Step A50), otherwise, revival mode, i.e., catalyst 
heating, will end the routine concemed, without performing. In performing revival mode, according to 
an engine's operation cycle, it performs processing as shown in drawing 9 periodically. That is, initial 
setting is performed first (Step BIO). The number i of control cycles is set to 0 in this initial setting. 
[0055] Subsequently, based on volumetric-efficiency etav (i) and an engine speed Ne (i), it asks for the 
degree Tu of catalyst temperature before a revival control start (main temperature of a catalyst 13) (i) 
from a map as shown in drawing 5 at Step B20. In addition, at the time of the start in revival mode, since 
it is i= 0, volumetric-efficiency etav (i), the engine speed Ne (i), and the degree Tu of catalyst 
temperature (i) at this time can be expressed as etav (0), an engine speed Ne (0), and the degree Tu of 
catalyst temperature (0), respectively, moreover - a next control cycle ~ the value of i - 1, 2, and 3 - it 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 4/2003 



Page 9 of 15 



increases with ... 

[0056] And the degree Tu of catalyst temperature (i) for which it asked from the map at Step B20 at Step 
B3P Judge whether it is larger than degree [ of catalyst temperature ] for judgment T (i) computed by 
140 or B 150 to the step mentioned later, and the degree Tu of catalyst temperature (i) for which it asked 
from the map progresses to Step B40, in being larger than degree [ of catalyst temperature ] for 
judgment T (i). The degree Tu of catalyst temperature (i) is set to degree [ of catalyst temperature ] for 
judgment T (i). 

[0057] When processing of Steps B30 and B40 is a thing in consideration of the time of acceleration of 
an engine and goes into revival mode, in addition, usually Although the direction of degree [ of catalyst 
temperature ] for judgment T (i) which integrated amount of temperature ups deltaT mentioned later 
rather than the value of the degree Tu of catalyst temperature (i) obtained based on yolumetric- 
efficiency etav (i) and an engine speed Ne (i) becomes large The increase in degree [ of catalyst 
temperature ] for judgment T (i) by the addition of amount of temperature ups deltaT does not catch up 
with the transients at the time of acceleration etc. to the rise of the actual degree of catalyst temperature 
by rapid increase of engine rotation. The direction of the value of the degree Tu of catalyst temperature 
(i) obtained from a map as rather shown in drawing 5 increases, and it becomes easy to obtain flie thing 
near the actual degree of catalyst temperature. Then, the larger one of the degree Tu of catalyst 
temperature (i) for which such a transient was also asked from the map based on volvmietric-efficiency 
etav (i) and the engine speed Ne (i) so that a temperature up with the superfluous temperature of a 
catalyst 13 could be avoided, and the degree [ of catalyst temperature ] for judgment T (i) which 
integrated amount of temperature ups deltaT is set to degree [ of catalyst temperature ] for judgment T 

(i). 

[0058] If Step B30 or Step B40 is followed, it progresses to Step B50 and degree [ of catalyst 
temperature ] for judgment T (i) judges whether it is more than the 2nd set point (for example, 
750degreeC). If with a set point [ 2nd / more than ] degree [ of catalyst temperature ] for judgment T (i) 
becomes, although it will become the completion of revival (revival mode end), since the 2nd set point 
has not carried out the temperature up of the degree [ of catalyst temperature ] for judgment T (i), at the 
time of a revival mode start, it usually progresses to Step B60. 

[0059] At Step B60, the air-fiiel ratio AF 1 after combustion within a cylinder (i) is detected. 
Subsequently, it progresses to Step B70 and amoimt [ in an exhaust air system ] of surplus oxygen beta 
(i) is computed with the amount presumption means 101 of surplus oxygen based on the inhalation air 
content detected by this detected air-fuel ratio AF 1 (i) and intake air flow sensor 7. Subsequently, fuel 
quantity gamma (i) burned completely to computed amount of surplus oxygen beta (i) at Step B80 is 
computed from a well-known theoretical formula. 

[0060] And in fuel injection duration which is equivalent to fiiel quantity gamma (i) computed in this 
way, as shown in drawing 4 , an exhaust air line injects (Step B90). In addition, it is the injection 
quantity kl which carried out the multiplication of the coefficient kl (1 <=kl <=2) to computed fiiel 
quantity gamma (i) in order that this exhaust air line might bring the temperature up of a catalyst 
forward about injection, gamma (i) may perform fuel injection. 

[0061] It is judged whether it could come, and was alike, then revival of RIN NOx catalyst ISA was 
completed at Steps B100-B200. That is, it is fiiel-oil-consumption gamma (i) or kl at Step BIOO. The 
lower calorific value Hu (i) to gamma (i) is computed. Furthermore, it is volumetric-efficiency>'etav (i) at 
Step Bl 10. Engine speed Ne (i) It is based and is combustion efficiency etac. (i) It reads in a map as 
shown in drawing 7 . And it progresses to Step B120 and is combustion efficiency etac. (i) Air mass 
flow rate ma (i) Lower calorific value Hu (i) Combustion gas density rhog (i) The combustion gas cross 
section Fg and combustion gas speed Wg (i) Combustion gas specific heat Cpg (i) Correction factor k2 
It is based and amount of temperature ups deltaT is computed by the above-mentioned formula (4). 
[0062] And it is judged at Step B130 whether it is the first control cycle in which i started that it was 0, 
i.e., revival mode. If it is the control cycle of the 2nd henceforth after it progresses to Step B140 and i is 
not 0, i.e., carrying out a revival mode start, if i is 0, i.e., the control cycle immediately after a revival 
niode start, it will progress to Step B150. 
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[0063] a step - B - 140 -- **** -- a step - B - 20 - obtaining - having had - a catalyst temperature - 
a degree - Tu - (- i -) - [ - however - here - **** ~ i - = - zero - it is - since ~ a catalyst 
temperature - a degree - Tu ~ (- zero -) - becoming - ] - a temperature up - an amount - delta - T 
- adding - the degree T for a judgment of catalyst temperature (i+1) - obtaining -- However, since it is 
i= 0 here, the degree for a judgment of catalyst temperature is set to T (1). Moreover, at Step B150, 
amount of temperature ups deltaT is added to degree [ of catalyst temperature ] for judgment T (i) 
obtained at Step B140, last Step B150, or last Step B40 of a control cycle, and the degree T for a 
judgment of catalyst temperature (i+1) is obtained. 

[0064] Furthermore, it judges whether degree of catalyst temperature T (i) presumed this time is larger 
than the 1st set point (for example, 650degreeC) at Step B160. At the time of a control start, since 
degree of catalyst temperature T (i) has not usually reached the 1st set point, it progresses to Step B170, 
the number i of control cycles is incremented, and it stands by for execution of the revival mode routine 
of the following cycle. In this case, in the following cycle, processing is performed from Step B20. 
[0065] If RIN NOx catalyst 13A carries out a temperature up and estimate [ of the degree of catalyst 
temperature ] T (i) becomes larger than the 1st set point The count of a timer is started when it becomes 
large for the first time, degree estimate of catalyst temperature T (i) henceforth in being larger than the 
1st set point The counted value of a timer is integrated and degree of catalyst temperature T (i) is the 
duration tO of a larger state than the 1st set point. It counts (Step B180). And it is duration tO at Step 
B190. It judges whether it is larger than a predetermined time (for example, 600 seconds). 
[0066] Since the timer count is not progressing, immediately after degree of catalyst temperature T (i) 
becomes larger than the 1st set point, it is judged with "No" at Step B190, and it progresses to Step 
B170, increments the nimibers i and j of control cycles, respectively, and stands by for execution (from 
Step B20 to a start) of the revival mode routine of the following cycle. On the other hand, if the state 
where degree of catalyst temperature T (i) exceeded the 1st set point becomes longer than a 
predetermined time (for example, 600 seconds), it will become the completion of revival (revival mode 
end). In this case, timer value tO While resetting zero times, the rnileiage D after the completion of 
revival control is reset to 0. 

[0067] Thus, even if it does not offer the elevated-temperature sensor which detects the degree of 
catalyst temperature, while being able to judge the completion of revival (revival mode end) and being 
able to ensure revival of a catalyst, presuming degree of catalyst temperature T (i), the exhaust air line 
for revival of a catalyst can inject more efficiently without fiitility. That is, some fiiel which the gaseous 
mixture of the theoretical-air-fiiel-ratio state which the fiiel of only the amount bumed completely with 
the surplus oxygen and this surplus oxygen after combustion mixed will be supplied to RIN NOx 
catalyst 13 A, and was supplied to it in revival mode is the process which reaches RIN NOx catalyst 
13 A, and the remainder of the supplied fuel reaches RIN NOx catalyst 13 A, and bums in response to a 
catalysis. 

[0068] Therefore, the temperature up of RIN NOx catalyst 13A comes to be performed promptly, it 
decomposes, a part for the sulftir absorbed by the NOx absorbent of RIN NOx catalyst 13A is emitted 
from a NOx absorbent, and RIN NOx catalyst 13 A revitalizes it. Moreover, at this stage, a part for sulfiir 
is sulfur-oxide S03. Since the air-fuel ratio of the gaseous mixture supplied to RIN NOx catalyst 13 A is 
made into a theoretical-air- fuel-ratio state at this time, a part for the sulfur emitted from the NOx 
absorbent is made to retum immediately, although it is in the said detrimental state by HC and CO of 
non-** in exhaust gas. 

[0069] For this reason, there is an advantage that revival control of a RIN NOx catalyst can be 
performed without giving sense of incongruity also in the low load fields and low rotation fields under 
RIN operation etc., for example during a run at a driver. Moreover, according to injection in an exhaust 
air line, since injection fuel is supplied to a catalyst almost directly with exhaust gas in the state of non- 
**, without presenting combustion in a combustion chamber with almost, it promotes the activity of a 
catalyst promptly with few additional fuel, and has the advantage which can complete revival. 
[0070] Furthermore, according to injection, even if an exhaust air line is the case where it is not carrying 
out even if it is the case where additional fuel injection is being performed about control of the usual 
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fuel injection (namely, fiiel injection in the last stage like an exhaust air line to an intake stroke) even if 
it is the case where revival control is being performed, it can be performed similarly. Moreover, 
predetermined value Dl which serves as criteria of a revival mode start since there is no bad influence to 
the usual engine operation at the time of revival mode It can set to a safety side more smaUish, and 
revival control can be briskly performed so that the amount of sulfur etc. may not pile up superfluously. 
[0071] Moreover, injection of an exhaust air line is controllable so that an air-fuel ratio will be in a strike 
IKIO state, and thereby, there is an advantage that revival control of a catalyst can be performed, 
suppressing aggravation of mpg. Furthermore, since the completion of revival is judged and a revival 
mode end is ended, detecting the degree of catalyst temperature, while being able to ensure revival of a 
catalyst, the exhaust air line for revival of a catalyst can inject more efficiently without futility. 
[0072] Moreover, the degree of catalyst temperature is the 2nd set point T2. Carrying out a fault 
temperature up above is also prevented, and it can avoid aggravation of the exhaust gas by the fault 
temperature up of a catalyst. Furthermore, catalyst revival is realizable, suppressing the increase of cost, 
since the temperature up of a catalyst 9 can be performed without adding the hard composition of the 
heater for catalyst heating etc. to equipment. Moreover, revival control (heating control) can be 
performed, without producing torque change, without [ therefore ] making the usual combustion 
influence, in order that it may separate from the fuel injection for the usual combustion and an exhaust 
air line may perform revival control, i.e., heating control, by injection. 

[0073] Next, with reference to drawing 10 and drawing 1 1 , the exhaust air gas cleanup equipment of the 
engine as the 2nd operation form of this invention is explained. Drawing 10 corresponds to drawing 1 in 
the 1st operation form, and among drawing 10 , the same sign as drawing 1 shows the same member or 
the same function, and omits explanation about the same portion as drawing 1 (the 1st operation form) 
here, and it explains a different portion from drawing 1 . 

[0074] As shown in drawing 1 0 , with this operation form, the air-fuel ratio sensor (catalyst downstreami 
air-fuel ratio detection means) 15 was added to the thing of the 1st operation form, and the amendment 
amendment means 103 is further added for the fuel quantity computed with the fuel quantity calculation 
means 102 as a function in CPU27. The air-fuel ratio sensor 15 is the downstream of a catalyst 13, and 
the part near a catalyst 1 3 is equipped with it, and the exhaust air line discharged by the downstream of a 
catalyst 13 detects the air-fuel ratio AF 2 of the exhaust gas after injection (i). Also as this air- fuel ratio 
sensor 15, a linear A/F sensor (all-over-the-districts air-fuel ratio sensor) can be used, for example, and 
the air-fuel ratio of the gaseous mixture supplied to the combustion chamber 2 by this based on the 
oxygen density of the exhaust air discharged from the combustion chamber 2 can be detected in a large 
field. 

[0075] The amendment means 103 amends fuel quantity gamma (i) computed with the fuel quantity 
calculation means 102 so that the downstream of RIN NOx catalyst 13A may serve as the amount of 
oxygen according to theoretical air fuel ratio. That is, with the amendment means 103, the oxygen 
density in the detection information from the air-fuel ratio sensor (catalyst downstream air-fuel ratio 
detection means) 15 arranged in the downstream of RIN NOx catalyst 13 A, i.e., the exhaust gas 
discharged from RIN NOx catalyst 13 A, is based on the information on whether it is a rich side or it is a 
RIN side rather than theoretical air fuel ratio, and it is a degree amendment about fuel quantity gamma 
(i). For example, if the exhaust gas discharged from RIN NOx catalyst 13A is a rich side, only a constant 
rate decreases fuel quantity gamma (i), and if the exhaust gas discharged from RIN NOx catalyst 13A is 
a RIN side, only a constant rate makes fuel quantity gamma (i) increase. 

[0076] In addition, the same members and functions as the 1st operation form, such as offering a degree 
presumption means 106 of catalyst temperature to presume the temperature state of a catalyst 13, are 
offered. Since the exhaust air gas cleanup equipment of the engine as the 2nd operation form of this 
invention is constituted in this way, when'ECU23 judges the start of heating control in a procedure as 
shown in drawing 8 like the 1st operation form and it performs revival mode, it performs processing as 
shown in drawing 11 periodically according to an engine's operation cycle. In addition, in drawing 1 1 , 
although the steps of drawing 9 and a same sign are the same contents of processing, here also explains 
these again based on drawing 1 1 . 
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[0077] First, initial setting is performed (Step B12). In this initial setting, while each sets the numbers i 
and j of control cycles to 0, the air- fuel ratio AF 2 of the downstream of RIN NOx catalyst 13a (0) is set 
to 0 (theoretical air fuel ratio). Subsequently, based on volumetric-efficiency etav (i) and an engine 
speed Ne (i), it asks for the degree Tu of catalyst temperature before a revival control start (main 
temperature of a catalyst 13) (i) from a map as shown in drawing 5 at Step B20. 

[0078] In addition, at the time of the start in revival mode, since it is i= 0, volumetric-efficiency etav (i), 
the engine speed Ne (i), and the degree Tu of catalyst temperature (i) at this time can be expressed as 
etav (0), an engine speed Ne (0), and the degree Tu of catalyst temperature (0), respectively, moreover ~ 
a next control cycle — the value of i — 1, 2, and 3 — it increases with ... And the degree Tu of catalyst 
temperature (i) for which it asked from the map at Step B20 at Step B30 Judge whether it is larger than 
degree [ of catalyst temperature ] for judgment T (i) computed by 140 or B 150 to the step mentioned 
later, and the degree Tu of catalyst temperature (i) for which it asked from the map progresses to Step 
B40, in being larger than degree [ of catalyst temperature ] for judgment T (i). The degree Tu of catalyst 
temperature (i) is set to degree [ of catalyst temperature ] for judgment T (i). 

[0079] When processing of Steps B30 and B40 is a thing in consideration of the time of acceleration of 
an engine and goes into revival mode, in addition, usually Although the direction of degree [ of catalyst 
temperature ] for judgment T (i) which integrated amount of temperature ups deltaT mentioned later 
rather than the value of the degree Tu of catalyst temperature (i) obtained based on volumetric- 
efficiency etav (i) and an engine speed Ne (i) becomes large The increase in degree [ of catalyst 
temperature ] for judgment T (i) by the addition of amount of temperature ups deltaT does not catch up 
with the transients at the time of acceleration etc. to the rise of the actual degree of catalyst temperature 
by rapid increase of engine rotation. The direction of the value of the degree Tu of catalyst temperature 
(i) obtained from a map as rather shown in drawing 5 increases, and it becomes easy to obtain the thing 
near the actual degree of catalyst temperature. Then, the larger one of the degree Tu of catalyst 
temperature (i) for which such a transient was also asked from the map based on volumetric-efficiency 
etav (i) and the engine speed Ne (i) so that a temperature up with the superfluous temperature of a 
catalyst 13 could be avoided, and flie degree [ of catalyst temperature ] for judgment T (i) which 
integrated amount of temperature ups deltaT is set to degree [ of catalyst temperature ] for judgment T 
(i). 

[0080] If Step B30 or Step B40 is followed, it progresses to Step B50 and degree [ of catalyst 
temperature ] for judgment T (i) judges whether it is more than the 2nd set point (for example, 
750degreeC). If with a set point [ 2nd / more than ] degree [ of catalyst temperature ] for judgment T (i) 
becomes, although it will become the completion of revival (revival mode end), since the 2nd set point 
has not carried out the temperature up of the degree [ of catalyst temperature ] for judgment T (i), at the 
time of a revival mode start, it usually progresses to Step B60. 

[0081] At Step B60, the air-fiiel ratio AF 1 after combustion within a cylinder (i) is detected. 
Subsequently, it progresses to Step B70 and amount [ in an exhaust air system ] of surplus oxygen beta 
(i) is computed with the amount presumption means 101 of surplus oxygen based on the inhalation air 
content detected by this detected air- fuel ratio AF 1 (i) and intake air flow sensor 7. Subsequently, fuel 
quantity gamma (i) burned completely to computed amount of surplus oxygen beta (i) at Step B82 is 
computed from a well-known theoretical formula, and correction value deltagamma (AF2 (i-1)) is added 
and amended to this fuel quantity gamma (i). 

[0082] And fuel-oil-consumption [gamma (i)-fganima computed in this way (in fuel injection duration 
which is equivalent to AF2(i-l)], as shown in drawing 4 , an exhaust air line injects (Step B92).) this - 
then, the step BlOl ~ fiiel-oil-consumption [gamma (i)+gamma (the lower calorific value Hu (i) to AF2 
(i-1)] is computed.) 

[0083] Subsequently, it progresses to Step B102 and the exhaust air Une detected by the downstream of 
a catalyst 13 by the catalyst downstream air- fuel ratio detection means 15 detects the air-fiiel ratio AF 2 
of the exhaust gas after injection (i). Furthermore, it judges whether they are whether an air- fuel ratio 
AF 2 (i) is equal to theoretical air fuel ratio, or more rich than theoretical air fuel ratio, and RIN at Step 
B 103. If an air-fuel ratio AF 2 (i) is equal to theoretical air fuel ratio, it will progress to Step B104, and 
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it will not amend by setting it as 0, correction value deltagamma (AF2 (i)) has an air-fuel ratio AF 2 
more rich than theoretical air fuel ratio (i), or if it is RIN, it will progress to Steps BIOS and B106, and 
will set up correction value deltagamma (AF2 (i)). That is, when rich, it is correction value deltagamma 
(AF2 (i)) at Step CI 20. - deltagamma (j) is set up and, in RIN, deltagamma (j) is set up as correction 
value deltagamma (AF2 (i)) at Step CI 30. In addition, amount of amendments deltagamma (j) is set up 
according to the air-fuel ratio AF 2 of a catalyst downstream (i). 

[0084] Thus, if correction value deltagamma (AF2 (i)) is set up, it will be judged at Steps Bl 10-B200 
whether revival of RIN NOx catalyst 13 A was completed. That is, it is voliunetric-efficiency etav (i) at 
Step BllO. Engine speed Ne (i) It is based and is combustion efficiency etac. (i) It reads in a map as 
shown in drawing 7 . And it progresses to Step B120 and is combustion efficiency etjac. (i) Air mass 
flow rate ma (i) Lower calorific value Hu (i) Combustion gas density rhog (i) The combustion gas cross 
section Fg and combustion gas speed Wg (i) Combustion gas specific heat Cpg (i) Correction factor k2 
It is based and amount of temperature ups deltaT is computed by the above-mentioned formula (4). 
[0085] And it is judged at Step B130 whether it is the first control cycle in which i started that it was 0, 
i.e., revival mode. If it is the control cycle of the 2nd henceforth after it progresses to Step B140 and i is 
not 0, i.e., carrying out a revival mode start, if i is 0, i.e., the control cycle immediately after a revival 
mode start, it will progress to Step B150. 

[0086] a step -- B - 140 - **** — a step - B — 20 — obtaining - having had — a catalyst temperature ~ 
a degree — Tu — (— i — ) — [ — however — here — i — = — zero — it is — since — a catalyst 

temperature — a degree — Tu — (~ zero ~) — becoming — ] — a temperature up — an amount — delta — T 
~ adding — the degree T for a judgment of catalyst temperature (i+1) ~ obtaining — However, since it is 
i= 0 here, the degree for a judgment of catalyst temperature is set to T (1). Moreover, at Step B150, 
amount of temperature ups deltaT is added to degree [ of catalyst temperature ] for judgment T (i) 
obtained at Step B140, last Step B 150, or last Step B40 of a control cycle, and the degree T for a 
judgment of catalyst temperatiwe (i+1) is obtained. 

[0087] Furthermore, it judges whether degree of catalyst temperature T (i) presumed this time is larger 
than the 1st set point (for example, 650degreeC) at Step B160. At the time of a control start, since 
degree of catalyst temperature T (i) has not usually reached the 1st set point, it progresses to Step B170, 
the nimiber i of control cycles is incremented, and it stands by for execution of the revival mode routine 
of the following cycle. In this case, in the following cycle, processing is performed fi-pm Step B20. 
[0088] If RIN NOx catalyst 13A carries out a temperature up and estimate [ of the degree of catalyst 
temperature ] T (i) becomes larger than the 1st set point The count of a timer is started when it becomes 
large for the first time, degree estimate of catalyst temperature T (i) henceforth in being larger than the 
1st set point The counted value of a timer is integrated and degree of catalyst temperature T (i) is the 
duration tO of a larger state than the 1st set point. It counts (Step B180). And it is duration tO at Step 
B190. It judges whether it is larger than a predetermined time (for example, 600 seconds). 
[0089] Since the timer count is not progressing, immediately after degree of catalyst temperature T (i) 
becomes larger than the 1st set point, it is judged with "No" at Step B190, and it progresses to Step 
B170, increments the numbers i and j of control cycles, respectively, and stands by for execution (fi-om 
Step B20 to a start) of the revival mode routine of the following cycle. On the other hand, if the state 
where degree of catalyst temperature T (i) exceeded the 1st set point becomes longer than a 
predetermined time (for example, 600 seconds), it will become the completion of revival (revival mode 
end). In this case, timer value tO While resetting zero times, the mileage D after the completion of 
revival control is reset to 0. 

[0090] Thus, even if it does not offer the elevated-temperature sensor which detects the degree of 
catalyst temperature, while can judge the completion (a revival mode end) of revival and being able to 
ensure revival of a catalyst, presuming degree [ of catalyst temperature ] T (i), the exhaust-air line for 
revival of a catalyst can inject more efficiently without fiitility, the same effect and same advantage as 
the 1st operation form can acquire upwards, and there are also the following effects and advantages. 
[0091] that is, when fiiel oil consumption is set up only according to the air-fiiel ratio state of the 
upstream of RIN NOx catalyst 13A detected by the air-fiiel ratio sensor 14 According to the calculation 
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(or presumption) error of the amount of surplus oxygen, the error of supply fuel quantity, etc., the 
gaseous mixture actually supplied to a RIN NOx catalyst By combustion for the sulfur which may not be 
theoretical air fuel ratio and was further absorbed by catalyst 13A etc. (oxidization) etc. Even if it 
actually supplies the gaseous mixture of theoretical air fuel ratio to a RIN NOx catalyst, the exhaust gas 
discharged from a RIN NOx catalyst may not serve as the amount of oxygen according to theoretical air 
fuel ratio. 

[0092] However, with this exhaust air gas cleanup equipment, since fuel oil consumption is amended 
according to the air-fuel ratio state of the downstream of RIN NOx catalyst 13 A, the gaseous mixture 
supplied to RIN NOx catalyst 13A will be close brought according to a theoretical-air-fuel-ratio state, 
and has the advantage which can ensure [ efficiently and ] harmless-ized discharge for sulfur. Moreover, 
revival control (heating control) can be performed, without producing torque change, without 
[ therefore ] making the usual combustion influence, in order that it may separate from the fuel injection 
for the usual combustion and an exhaust air line may perform revival control, i.e., heating control, by 
injection. 

[0093] In addition, replacing with an air-fuel ratio sensor (linear A/F sensor), using other oxygen 
detection meanses or using an engine's operational status as a catalyst upstream oxygen detection means 
14 in the 1st and the 2nd operation form, is also considered. What seasoned an engine's operation mode 
and this of the operational status of the engine in this case being theoretical-air- fuel-ratio combustion 
operation mode about whether it is RIN combustion operation mode with an engine's load, a rotational 
frequency, etc. can be considered, and generally, with the engine for automobiles, since a means 
(operational status detection means) to detect these is the existing thing, it has the advantage which can 
perform fuel-supply control for catalyst revival by the low cost, without forming a special sensor. 
[0094] Moreover, replacing with an air- fuel ratio sensor (linear A/F sensor), for example, using an 
oxygen sensor (02 sensor) as a catalyst downstream air-fiiel ratio detection means 15 in the 2nd 
operation form, is also considered. In this case, since the exhaust air line of the downstream of a catalyst 
13 can be more rich than theoretical air fuel ratio about the air-fuel ratio AF 2 of the exhaust gas after 
injection (i), or RIN or a chisel can be judged and ** cannot detect the air-fuel ratio itself, it is possible 
to set up the fixed value (for example, deltagammal) beforehand set up as amount of amendments 
deltagamma (j). 

[0095] In addition, with each above-mentioned operation form, although the catalyst is heated for 
catalyst revival, not only the reason of catalyst revival but in order to hold the temperature of a catalyst 
to a temperature field which is suitable for catalytic reaction, catalyst heating can also be performed. 
Moreover, this equipment is good also as a system which offers a fuel injection valve on an exhaust air 
system, controls tiie fiiel oil consumption from this fuel injection valve according to the amount of 
surplus oxygen of an exhaust air system, and heats a RIN NOx catalyst. Moreover, it is not limited to the 
kind of engines, such as a cylinder-injectioh-of-fuel engine like each operation form, and can apply to 
various engines. 
[0096] 

[Effect of the Invention] As explained in full detail above, according to the exhaust air gas cleanup 
equipment of the engine of this invention according to claim 1 The RIN NOx catalyst which is installed 
in the flueway which discharges exhaust gas, and this flueway, and purifies or absorbs the nitrogen 
oxide (NOx) in exhaust gas in the hyperoxia atmosphere at the time of RIN combustion operation from a 
combustion chamber, An amount presumption means of surplus oxygen to presume the amount of the 
surplus oxygen after combustion by this combustion chamber, A fuel quantity calculation means to 
compute only the fuel quantity bumed completely with the surplus oxygen of the amount presumed with 
this amount presumption means of surplus oxygen, When judged with it being in the state which should 
be heated with a heating judging means to judge whether it is in the state where this RIN NOx catalyst 
should be heated, and this heating judging means A fuel-supply means to supply the fiiel of the amount 
computed with this fuel quantity calculation means to the upstream of this catalyst, and to make it bum, 
A degree presumption means of catalyst temperature to compute the heat of combustion of the fuel 
supplied by this fiiel-supply means based on the air-fuel ratio in exhaust gas, and to presume the 
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temperature state of this catalyst. By composition that a completion judging means to stop supply of the 
fuel by this fuel-supply means is established noting that heating of a catalyst will be completed, if the 
presumed degree of catalyst temperature by this degree presumption means of catalyst temperature 
exceeds the time when the addition time of the state more than predetemiined temperature was set up 
beforehand Heating of a RIN NOx catalyst can be ensured, thereby, the temperature up of the RIN NOx 
catalyst can be changed into a necessary temperature state in a short time, and the performance of a RIN 
NOx catalyst can fully be demonstrated. Even if it did not offer the elevated-temperature sensor which 
detects the degree of catalyst temperature, after making the decontamination-capacity force fall matter 
for sulfur etc. by which the RIN NOx catalyst was adsorbed emit from a RIN NOx catalyst and being 
especially retumed in a NOx adsorption type catalyst, it can discharge now from a flueway with exhaust 
gas. 

[0097] According to the exhaust air gas cleanup equipment of the engine of this invention according to 
claim 2, it sets to equipment according to claim 1. The fuel injection valve which injects direct fuel is 
prepared in this combustion chamber, this fuel-supply means This fiiel injection valve, By consisting of 
fuel-injection control means by which the exhaust air line of this engine controls this fuel injection valve 
so that the fuel of the amount computed with this fuel quantity calculation means is supplied to inside 
Since combustion in the usual combustion chamber is not influenced even if it performs fuel supply for 
reviving a RIN NOx catalyst, a RIN NOx catalyst can be revived without causing torque change of an 
engine. Therefore, a RIN NOx catalyst can be revived also in the low load field and low rotation field of 
an engine. Furthermore, control of the usual fuel injection can be performed like the case where catalyst 
revival is not performed. 

[0098] According to the exhaust air gas cleanup equipment of the engine of this invention according to 
claim 3, it sets to equipment according to claim 1 or 2. A catalyst upstream oxygen density detection 
means by which it is arranged in an upstream and the oxygen density in exhaust gas can be detected 
rather than this RIN NOx catalyst of this flueway is offered. By constituting this amount presumption 
means of surplus oxygen so that the amount of the surplus oxygen after combustion by this combustion 
chamber may be presumed based on the detection result of this catalyst upstream oxygen density 
detection means The amount of the surplus oxygen after combustion by the combustion chamber can be 
presumed certainly, and a RIN NOx catalyst can be heated efficiently. 

[0099] According to the exhaust air gas cleanup equipment of the engine of this invention according to 
claim 4, it sets to equipment according to claim 1 to 3. By establishing an operational status detection 
means to detect the operational status of this engine, and constituting this amount presimiption means of 
surplus oxygen so that the amount of the surplus oxygen after combustion by this combustion chamber 
may be presumed based on the detection result of this operational status detection means Fuel-supply 
control for revival by catalyst heating and heating can be performed by the low cost, using the existing 
detection means. 

[0100] The exhaust air gas cleanup equipment of the engine of this invention according to claim 5 In 
equipment according to claim 1 to 3, a three way component catalyst or an oxidation catalyst is prepared 
in the downstream of this RIN NOx catalyst. While this catalyst downstream air-fuel ratio detection 
means is the downstream of this RIN NOx catalyst and is arranged in the upstream of this oxidation 
catalyst By offering the control means which control this fuel-supply means so that the air- fuel ratio of 
the gaseous mixture which flows into this RIN NOx catalyst by the output of this catalyst downstream 
air- fuel ratio detection means becomes near the theoretical air fuel ratio Revival by heating and heating 
of a RIN NOx catalyst can be ensured using fuel efficiently. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 , This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. hi the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] RIN including the internal combustion engine (henceforth an engine) 
carried in the automobile — although there is an engine it was made to make a gaseous mixture bum, 
with this engine, the amount of NOx(es) in an exhaust gas increases at the time of RIN operation Then, 
in order to purify exhaust gas in such an engine, there are some which were installed in the exhaust air 
system combining the RIN NOx catalyst or the RIN NOx catalyst, and the three way component 
catalyst. 

[0003] the NOx absorbent which emits NOx absorbed when the air-fuel ratio of inflow exhaust gas was 
RIN, NOx was absorbed and the oxygen density in inflow exhaust gas fell to such a RIN NOx catalyst — 
the inside of a flueway — installing — RIN — NOx generated when a gaseous mixtvire is made to bum is 
absorbed with a NOx absorbent, and the purification efficiency of a RIN NOx catalyst falls Then, there 
is a thing to which return NOx from a NOx absorbent and made it make this emit by making rich 
temporarily the air- fuel ratio of the exhaust gas which flows into this NOx absorbent before NOx 
absorptance is saturated. 

[0004] By the way, since sulfur is contained in the lubricating oil of fuel or an engine, parts for sulfur, 
such as a sulfate, (only henceforth sulfur) are contained also in exhaust gas, and this sulfur is also 
absorbed by the NOx absorbent with NOx. however, the amount of NOx which the amount of the sulfur 
in a NOx absorbent will increase gradually, and a NOx absorbent may absorb according to increase of 
the amoxmt of absorption of this sulfur since this sulfur is not emitted from a NOx absorbent even if it 
only makes rich the air-fuel ratio of the inflow exhaust gas to a NOx absorbent — gradually falling — 
just ~ being alike - it will become impossible for a NOx absorbent to almost adsorb NOx 
[0005] It decomposes by heating a NOx absorbent and the sulfur absorbed by the NOx absorbent is 
emitted from a NOx absorbent, and moreover, when it makes an air- fuel ratio rich-izing or a strike IKIO 
state at this time, the sulfur emitted from the NOx absorbent is made to return it immediately by HC and 
CO of non-** in exhaust gas. When some specific conditions are filled with the technology indicated by 
JP,6-66129,A paying attention to such a property, sulfur is emitted from a NOx absorbent, and it 
constitutes from carrying out the temperature up of the NOx absorbent, and performing rich operation or 
strike IKIO operation further there so that it may discharge by carrying out oxidation treatment further. 
The specific conditions in this case are that the amount of the sulfin* absorbed by the NOx absorbent 
reached the specified quantity, and heating of a NOx absorbent is performed by operating the electric 
heater installed in the exhaust air system. 

[0006] The technology of making a catalyst heating by preparing a catalyst in the exhaust air system of a 
cylinder-injection-of-fuel type internal combustion engine, re-operating a fuel injection valve like an 
engine's exhaust air line as a well-known example which makes a catalyst heating by the simple system, 
and performing additional fiiel injection is indicated by JP,4-183922,A, without operating an electric 
heater. In addition, as for a RIN NQx catalyst, the direction changed into the elevated temperature 
temperature state more suitably than ordinary temperature may fully be able to demonstrate the 
purification performance like other exhaust air gas cleanup catalysts. That is, in a NOx adsorption type 
RIN NOx catalyst, there is not only when removing sulfur and reviving the purification efficiency of a 
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catalyst but the state where other RIN NOx catalysts (for example, catalytic-reduction type RIN NOx 
catalyst) should be heated. 



[Translation done.] 
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* NOTICES* 

(Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing typically the important section composition of the exhaust 
air gas cleanup equipment of the engine as the 1 st operation gestalt of this invention. 
[Drawing 2] It is the whole engine system block diagram in the exhaust air gas cleanup equipment of the 
engine as the 1st operation gestalt of this invention. 

[Drawing 3] It is the control-block view of the engine in the exhaust air gas cleanup equipment of the 
engine as the 1st operation gestalt of this invention. 

[Drawing 4] It is drawing showing the fuel-injection property in the exhaust air gas cleanup equipment 
of the engine as the 1 st operation gestalt of this invention. 

[Drawing 5] It is drawing showing the degree presumption map of catalyst temperature in the exhaust air 

gas cleanup equipment of the engine as the 1st operation gestalt of this invention. 

[Drawing 6] It is drawing showing the property of the amount of surplus oxygen in the exhaust air 

system of the exhaust air gas cleanup equipment of the engine as the 1 st operation gestalt of this 

invention. 

[Drawing 7] It is drawing showing the combustion efficiency detection map in the exhaust air gas 
cleanup equipment of the engine as the 1st operation gestalt of this invention. 
[Drawing 8] It is a flow chart explaining operation of the exhaust air gas cleanup equipment of the 
engine as the 1 st operation gestalt of this invention. 

[Drawing 9] It is a flow chart explaining operation of the exhaust air gas cleanup equipment of the 
engine as the 1st operation gestalt of this invention. 

[Drawing 10] It is the block diagram showing typically the important section composition of the exhaust 

air gas cleanup equipment of the engine as the 2nd operation gestalt of this invention. 

[Drawing 1 1] It is a flow chart explaining operation of the exhaust air gas cleanup equipment of the 

engine as the 2nd operation gestalt of this invention. 

[Description of Notations] 

1 Engine 

2 Combustion Chamber 

3 Fuel Injection Valve as a Fuel-Supply Means (Injector) 
3a Injector solenoid 

4 Inlet Valve 

5 Inhalation-of-Air Path 

5 A Suction port 
5B Inlet manifold 
5C Surge tank 
5D Inlet pipe 

6 Air Cleaner 

7 Intake Air Flow Sensor 

8 Throttle Valve 
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9 Intake-air-Temperature Sensor 

1 0 Atmospheric Pressxire Sensor 

11 Inlet Valve 
12Flueway 

1 2 A Exhaust air port 
1 2B Exhaust manifold 
12C Exhaust pipe 

1 3 Exhaust Air Gas Cleanup Catalyst 
13ARINN0X catalyst 

13B Three way component catalyst 
13C Oxygen catalyst 

14 Air-fiiel Ratio Sensor (Catalyst Upstream Oxygen Detection Means) 

15 Oxygen Sensor (Catalyst Downstream Air- fuel Ratio Detection Means) 

16 The Degree Sensor of Catalyst Temperature 

17 Ignition Plug 

1 8 Throttle Opening Sensor (Throttle Sensor) 

1 9 Coolant Temperature Sensor 

20 Cranking Switch [Ignition Switch (Key Switch)] 

21 crank-angle sensor (engine speed sensor) 

22 TDC Sensor (Cylinder Distinction Sensor) 

23 ECU (Electronic Control Unit) 

24 Accelerator Position Sensor 

25 Battery Sensor 

26 Distance Meter 

27 CPU 

28 29 Input interface 

30 Analog / Digital Converter 

31 ROM 

32 RAM 

33 Idle Switch 

34 Injection Driver 

48 Free-Running Counter 

34 Injection Driver (Fuel Injection Valve Driving Means) 

101 The Amount Presumption Means of Surplus Oxygen 

1 02 Fuel Quantity Calculation Means 

103 Amendment Means 

104 Heating Judging Means 

1 04A Heating start judging section 

104B The completion judging section of heating 

105 Fuel-Injection Control Means 

1 05 A Fuel-injection control means for catalyst heating 
105B Usually, fuel-injection control means 

1 06 The Degree Presiunption Means of Catalyst Temperature 



[Translation done.] 
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[Drawing 4] 
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[Drawing 6] 
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